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PREFACE. 



To facilitate the acquisition of a well assorted knowledge of dis- 
eases of the Eye, Ear, Throat, and Nose we have endeavored to 
condense into this volume in the most complete and concise man- 
ner possible the essentials of these specialties. To the student 
such brief volumes have a double usefulness, not only present- 
ing the facts, but saving his attention to lectures from interruption 
by note-taking. It is also hoped that the volume will serve to 
refresh the memory of the busy practitioner, as it is in reality a 
trustworthy digest of the best and latest works on these special- 
ties. Through the kind permission of Dr. George M. Lefferts, 
Clinical Professor of the Diseases of the Throat and Nose in 
the College of Physicians and Surgeons, we are able to place 
before our readers some of his admirably arranged charts for the 
study of nose and throat diseases. The credit for most of this 
work is due to my friends and co-workers, Drs. J. P. McEvoy and 
J. E. Weeks. The basis of the division on Diseases of the Eye 
is a course of lectures delivered by Dr. Weeks at the Belle vue 
Hospital Medical College of New York. 

The following are the principal authorities consulted in the 
preparation of this book: 

On Diseases of the Eye : Becker, Hutchinson, Juler, Knapp, 
Landolt, Mackenzie, Nettleship, Czermak. 
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On Diseases of the P]ar: Buck, Burnett, Gruber, Greene, 
Politzer, Richards, Roosa. 

On Diseases op the Throat and Nose: Lennox-Browne, 
Bosworth, Delavan, Fraenkel, Gottstein, Knight, Krause, Lef- 

ferts, Mackenzie, Sajous, Seiler. 

F. E. MILLER. 
121 West Thirty-fourth St., ) 
New York City. f 
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THE EYE AND ITS DISEASES. 



THE LIDS. 

Wliat is the structure of the lids 7 

From witlioul inwanl wa have firet ihe akht, which is very thin and 
studded with very fine huira. luiiueil lately beneath is the subcutaneouB 
areolur connective tissue, in which is imbedded the sphiDoter musde of 
the Uds, the orbicularis palpebruruin. Beneath this is the tarauSj a firm 
, thick plate of aoDuective tissue, measuriug in the upper Ud i inch in 

Fig. 1. 




I widtli, in the lower one } inch in width, caeh beina; aliout 1 in<!h in 
I leiwrlh. They serve to maintain the shape of (he hd. and are atta/ited. 
Llo themarginof theorbit by a thm Wrov\fta^n«xa«6»«iiisAfevi->iR&:«^ 
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bral ligament, which is adherent to their cnrved borders. The levator 
palpebrje superioria musele has i(s atlachment by an eipanded tendon to 
the upper border of the tarsus of the upper lid, whieli alau ^'ivea attach- 
ment to the small muaule composed of non-striat«d rauaelc-fibrea known 
as Miiller's muscle. ImmediaUily beneath the tarsi and firmly adherent 
tfl them is the thin mncons membrane known as the conjunctiva. Im- 
bedded in the tarai are the large racemose glands termed the Itleibomian 
glands. These glands are about thirty in number in the upper, and 
twenty in number in the lower, hds. The Meibomian glands open by their 
ducts on the inner side of the margin of the lid. Springing from the 
outer side of the margin of the lid are the cilia, or eyelashes, usually 
presentiag three or four rows, carved and about j an incb Jn length. 
The hair-follicles penetrate deeply into the lid-; opening into each follicle 
is the dnot of a small sebaceous gland. Posterior to the openings of the 
hair-follicles are the moutha of the small glands known as the glands of 
Moll. Lying between the hair^foJIicles and the ducts of the Meibomian 
glands are a few fasciculi of the orbic. palp, muscle, termed the muscle of 
Kiolanus. The orbic palp, muscle isdivided into two portioDS, the orbital 
and palpebral. It takes its origin from the inner eanthal or tarsal liga- 
ment, some of the fibres piiasing beneath and some over the lachrymal 
saa The fibres of (he muscle pass outward in a curved direction, and 
some have their insertion into the external canlhal or tarsal ligameciL 



, From what source do the lids derive thair blood-supply ? 

\ The greater part of the blood-supply to the lids comes Irom the inter- 
nal carotid by wa^ of branches &om its ophthalmic division. The lach- 
rnnal and naso-froDtal branches of the ophthalmic pass ontward into 
the suliBtance of the lid at the external and internal cauthi respectively, 
and go to form the superior and inferior uuirginal arteries ot the lids, 
A portion of the supply to the integnmeiit and deeper structures comes 
from the oxtcriiaj caretid by the way of the Iticial artery. 

From That source is the neire-supply to the muscles of the lid 
derived 7 
The orbic. pidp, receives its motor nerve -branches from the fiicial. 
The levat, palp, super, receives its nerve-supply from the third cranial, 
the motor oculi. 

DISEASES OP THE LIDS. 
What is blepharitis 7 

Any inflaoimatiun of the iid is termed blepharitis. The tenn, how- 
ever, is usually applied In infiammatory flfli'ctiona of the margin of the 
lid. and is oomtnnnly known iw t)lepharitis marginalis, h.iving as 
ayuonyma the ttrnifi blepharitis oiliaris and blepharo- adenitis. 
What are the causes of blepharitis 7 
ffiepharitia is usua'Qy dnc to inli-ction uf the li a tf- follicles or the small 
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glandfl coDuected with the hair-faUlules. It may alao be produced by tbe 
coDBtaDt presence of irritating Eobstances od the margins of the hd, due 
to uncleanlinesa and chronic conjunctivitis, the preeence of pai^iaitee m the 
shape of pcdicuii, ilingi, etc Errors of refraction producing eye-strain 
may serve to bring about the condition. 

What are the i^mptoius ? 

s usually more or less irritation of the 
. . a the majority of cascB tbe fonnntion 

of crusts at the roots of the cilia. The secretion produced by the irrita- 
tion of the hair-follidea and asaociated glands dries on the margins of the 
lids, producing yellow crusts which are difficult of removal 

What is the treatment for blephaj-itiB ? 

The all-important requisite in the Imitweiit of blepharitis IB cleanli- 
ness. This may be obtained by careful bathing with hot water and cas- 
tile soap. Aiter all crusts are removed applications of various kinds 
, may be made to the inflamed surface. In tne ordinary forma the appli- 
i cation of an ointment of the red or yellow oxides of mercury in vaseline 
I as a vehicle, in the strength of fioni 1 to 2 per cent,, to the mar^^ins 
of the lid once or twice daily, will usually effect a cure. Applications 
of ihe nitrate of silver in solutions or of the acetate of lead in solution 
may be employed. In sycosis parasitica total epilation in addition will 
be neeesflary. 
What l8 hoTdeolnm or stye 7 

This term is employed to designate the painliil localized swelling which 
frequenlly occurs at the margin of the lid. '' ' '' 
of the Meibomian gland, aau eventuates 
Successive crops are apt to appear. 
I What is the cause of hordeoliun 7 

Probably in almost every case hordeolum is due lo a microphylio 
t infection of an acinus of a Meibomian ^land. Constitutional dentnge- 
I ^ — .J, jjjj eye-strain utidoubtcdiy contribut* to its production. 

[ What are tite symptoms of hordeolum ? 

The Brst sf/niptniii noticed by the patient is a localized pain at the 
L margin of the lid, which is found to proceed from the locality of a Hwell- 
r ing, usually of a deep-red color ; lachrymation, photophobia, and inability 
mia use the eyes are frequent accompaniments. The pain increases with 
man increase in the size of the swelling. This continues for three or four 
Edays, at the end of which time formation of pus has taken place and the 
r stye has in all probability ruptured : the pain then ceases and recovery 

[ What is the treatment of hordeolum 7 

Hot applications, made by meauB of atn&W ■pXeife^Vft ol \a*: S^.^;.-^*., 
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hot water and changed ever^ two or three minnt«8, or the application 
of small moist flaxseed poultices, will probably give the greaffiat relief 
'n the early stage. As Boon as there ia evidence of the presence of pns 
be swelling should be freely incised and the contents thoroughly evao- 
lated. Ocoaaional bathing with a saturated solution of bono acid or 
rith a weak solution of bichloride of mercury will suffice to effect a 
lure. Treatment directed lo the general condition and the occasional 
application of ointment of the rea or yellow oxide of mercury to the 
margin of the lids will aid greatly in preventing recurrences. 

What is me&nt by the term chalazioii? 

The term is applied to the cystifbnn enlarcenient of an acinus of a 
Meibomian gland. It ia sujiposed by some to be an abortt^d hordeolum. 
It usually appears somewhat removed from the mai^in of the lid, rarely 
reaching a site exceeding one-third of an inch in diameter, and may be 
single or multiple. It contains a gelatinous material. The inflammatory 
action producing it may involve the adjacent uonnective-tisBue elemente 
of the lid. The growth is perfectly benign. 

Chalazion may Be said to be due to the same cauies that produce 
hordeolum. 

What is the treatment of chalazia ? 

They should be incised, their contents scooped out with a sharp sikiod, 
and the interior of the aao treated with a strong solution of the nitrate 
of silver, or they may be entirely excised. Kecurrenees are possibSe only 
on incomplete removal of the contents and sac. However, so long as 
the Meibomian ghimls exist chalazia may appear. 

What are the so-called flbrons tumors of the lid ? 

They are chalazia which have pa»9eJ to a stage of development in 
which their contents is converted into or replaced by connective tissue. 

The caiafs are the same as those producing chalazion, and the (real- 
tnent m excision. 

What are nsTiT 

Ntevi are slightly-elevated, freouently-pignicnted patches, congenital 
in nature, which appear on the lids. Tliey resemble in structure the 
nsBvi which appear m other parts of the body. 

What is cavemoma of the lid 7 

Cuvemoma is a vascular structure composed of anastomosing spaces 
resembling dilated veins which occm^ in the connective areolar tissue- 
structure of the lids, either originating in the lids or being an extension 
()f the same growth from adjacent parta of the face. They are not in- 
frequently congenital, and have a tendency to increase in sisie. In addi- 
ticn til cavemoma we have an allied growth due to the diliitation of 
capillaries and saiall arteries, known as angioma. 
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Wliat is the treatment of cavemoma ? 

Complete estirpalJUD Js by fur the moat satiafactory plan of trfafmenl, 
and should be employed whenever it can be done with safety. Electrol- 
ysis is frequently employed with good results by malting multiple punc- 
tnres around tlie base of the tumor with the electrolytic needles, with 
the object of cutting off the blood-supply. -Complete strangulation or 
eomplet* eseision prevents recurrence. 

What is xanthalmasia 7 

Xanthnlniasia is characterized by the appearance of small yellowish- 
white patches in the skin of the lids, having their location most fre- 
quently on the upper lid near the inner eanthus. They come in advanced 
hie. OphtbalujoBcopie examination shows them to be composed of nu- 
. merous granular cells, some of which are pigmented, located in the skin. 
They have no pathologi::al significance, and are only objectionable because 
of the cosmetic effect produced. They may be easily removed by es- 
rasing the portion of the skin affected. 

Wliat is epitlielioma of the lid 1 

Epithelioma ia a mahenant growth usually affecting the margin of the 
lid and advancing slowFy: if not interl'ered with, it goes on to the de- 
struction of the lids and deeper stnictures, eveniuating in the death of 
the patient. It is comjiosed of epithelial cells which have become per- 
verted in their growth and location. 

Wliat are the Bymptonu of epithelioma ? 

I The patient's attention is generally first called to the presence of asmall 
ele^'ation, usually accompanied by a Httle redness or other inflammatory 

I ^mptoms, covered with a light scab, situated on the margin of ibe lid. 
It may also appear as a small papilloma or bluish-luokiiig wart on the lid 
or face in the immediate vicinity, which takes on an ulcerative change. 
The scab covering the ulcerated surface is freijuently removed, but the 
nicer shows no tendency to heal. The epithelioma may continue in the 
condition described for months or yearSj but sooner or later the ulcer 
extends. When in active growth (he patient esperiencea frequent lanci- 
nating pains, which, however, are seldom severe. As the deeper struc- 
tures are involved pain increases. 

Wliat ifl the treatment of epithelioma? 

Various methods of frpatment of epithelioma have been employed. 

The use of escharotica in the form of enloride-of-Kine paste or the actual 

been employed with more or less sueceBs. The application 

01 aceuc acia in the form of glacial acetic acid has met with some favor. 

It is conceded, however, by many authorities that excision as complete 

ios«ble, supplemented by the use of the cauteiv in eases where the 

b or curette do not succeed in removing all of toe tissue \nvu'«<A.,''<& 
the most successful. 
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What are papUlomata? 

These growths are hypertrophied papillae of the skin. They should''! 
be removed whenever found, as there is a possibility of their degenor- J 
ating inio epithelioma. Liponui ia a tumor of the lid that is met with J 
but very iDrrequently. It is harmless ii 
Wliat is molluscum contagiosnm 7 

This (#rm is applied to an affeetiun uf the sehaeeoua glands whereby " 
the gland and duct become greatly hvpcrtrauhied and form rounded ele> 
vatiuus on the lids, appeann^ usuallv on the lower lid oear the nose. 
There are usually a Dumber ot these elevations present at the same time, 
varyiuK in size. They may reach the height of i inch, but usually are 
only afew millimetres in height. Their diameter, as a rule, corresponds 
to their height. In theeentre of the top of each elevation a whitish point 
may be seen^ which marks the opening to the duct of the gland involved, 
and &om this duet a whitish eheesy material may he made to exude on 
pressure. These growths are undoubtedly mildly contagious. They are 
unaccompanied by pain nnlcss acutely inflamed. 
What Is the treatment of mollnscom contagiosum ? 

The elevation may be split from base to apex and the contents thor- 
oughly scmped out, or, what is better still, the entire growth may he 
excised. Relapsea — 



What are the mauifeBtationB of sTphilis found in the lids ? 

Indurated chancre, gumma, and tertiary sores. Indurated ehancre is 
of rare occurrence on the external surface of the lid, but is not so inf're- 

auent an occurrence on the conjunctival surface. It manifests itself in 
ie form of a dark-red papilla with indurated base and a scaly or uleer- 
ai«d gurfiice, exactly as the indurated chancre appearing in other parla 
The history of chancre of the lid aa to cause is freijoenily obscure, and 
the appearances only, taken in connection with the effects of antisyphi- 
litic treatment, must serve to make the diagnosis. 
What are the appoarances and Bymptoms-of gumma and tertiary 
sores? 
Gumma of the lid has no peculiar eh aract«risticB to distinguish it from 

frumma of other {larl^ of the body. Its appearance is accompanied with 
ittle pain. 
The history in the case and the conduct of the elevation under general 
hilitic treatment will serve to make the diagnosis. Tertiary- sores 
of common occurrence. They, however, occur, usually forming 
le free margin of the lid and extending rapidly. Like tertiaiy 

in other parts of the body, they present an ulcerated surface with 

indurated bases, and pass quite rapidly to destruction of the tismie in- 
volved. A lid may disappear very rapidly under the influence of the 
tertiaiy sore. The diagnosis must depend largely on the history of the 
mB Mad Che effeot produced bjf anljsyphilitii- treatment, 
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I What Is meant by the term blepharospasm 7 

This term is applied to involuntary closuves ol' tLe lids, whicli niay be 
if a cluuie nature, occurriDg frequently in mpid succession, or thuy may 
be of a tonic nature. 
What are the causes of blepharospasm 7 

It is due iu all cases to irritation of filaments of the facial nerve. The 
causes of this excitation in clonic spasm are errors of refraction, diseaseij 
of the nervouB syBtem, as chorea, epilepsy, etc. ; in tonic spasm, to for- 
eign bodies in the eye, ulcerative couditJons of the cornea or conjunctiva, 
and injuries to the eye, producing photophobia. 

What is the treatment of blephaiospasm 7 

Removal of the eause where this is practicable, and Improvement of 
the general condition where the cause m obscure. 
What is ptosis? 

Ptoas is the term applied to a drooping of the upper lid in such a 
manner that it cannot be rjiaed sufficiently to open the palpebral fissure 
to the desired extent. 
What ate the causes. of ptosis? 

The extmes of ptosis are congenital malformation or non-development 
of the nucleus of the third nerve, diseases affectine the function of the 
third nerve, or traumatism. In congenital ptosis other parts of the third 
than those concerned in elevating tne lid are usually involved. In ac- 
quired ptosis syphiliB is frequently the cause. 
What is the treatment of ptosis. 

The trmfmcnt is medicinal and surgical. The histoiy of the case 
must he carefully ascertained, and if syphilis or other discose-processes 
« instrumental in ita production, appropriate medication must be em- 
r.oyed to correct the condition if poseible. Congeniltd ptosis must 
I UBTialljf be corrected by operative procedure. The sinipl^ form of 
I o^rative procedure consiBla in the removal of an elliptical piece of skin, 
r with the underlying muscle, from the upper lid, and stitching the edges 
I of the wound together. The operation devised by Papensteeher is ap- 
I plicable to nearly all forms of ptosis, and is frequently efficient. It coii- 
I sists in forming subcutaneous cicatricial bands from the margin of the 
r lid to the anterior portion of the occipito-frontalis muscle. Pageusteeher 
I passes a suture through the integument at about 2 cm. from the ciliary 
I margin, at the centre of the lid, and continues it subcutaneously to the 
I ciliary margin. He then forms a loop, passes the suture upward again, 
[ and Dringa it out on the skin of the lid near the point at which the 
f suture entered. The ends of the suture tire then tied, and tightened 

J day until the suture has cut through the tissues. A cicatricial 
is thus formed, which, according to Pagenstecher, is usually sii& 
k ficieut. Two or more bands may be formed ■*i6 Aesasft. 
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Wbat are trichiaaiB, distichiasis, and entropion? 

Tln;y are variuus i^jrms i»f one and the same affection, and eonsiBt in a 
disploceuieiit of the eilia toward, and usimlly ugaioi^t, the cornea. 

Wliat is tlLe cause of these affections? 

Ad abDormal develupment of the cilia may produce the condition 
known aa trithiaais, but id almost every oaae lliese three affections owe 
their existence t« the cicatrizalion of the conjunctiva produced by gran- 
ulated lids. 

What is the treatment of these coaditions ? 

Trichiasis, if not extensive, may be corrected by the frequent reinoTal 
of the cilia. Electrolysis may he employed here with beneficial effect 
Bistichiaais and entropion usually require operative procedure of a more 
pronounced natura All operations employed tijr this purpose have for 
their object the correction of the direction of the ciUa. The Streatfeild- 
Snellen operation ig one of the moat popular, and is performed as fol- 
lows: The f;lobe is protected by the introduction of a horn siwou or 
of a plate clamp into the conjunctival sac. An incision is then made 
through the skin and muscle of the lid tn the ta.rBus, extending from the 
inner to the outer canthus, and placed about 2 lines firom the margin of 




the lid. 
cliiilinK 1 
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An clli]itic(il pici^e of the skin from 1 to 2 lines in width, in- 
It iitiiliTlyiiiL' (is-iic'rf III rhe tarsus, is then removed with a sharp 
si-i>r.tir- A k.'iIl'i' shafied piece of the tarsus, having its base 
mil I'Mt'iiiiiiiL' ilii' IniKthof the incision, is then removed. The 
lIii'N (Iriwil h\ {\<\-- sutures, which are passed in the following 
sir ihi- iiiiirL'iii III' till- lid the needle is passed through the skin 
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I'lHid imderlyiDg loose tissues, carried tu the upper margin of the wedge- 
I Bhaped depression in the tarsus, where it includes the supetfidial Inyera 
of the tarsuB, and is brought out without piercing the inteeument of the 
upper margin of the wound. These suturea are then firmly tied. Tliia 
manceuvre suffices to draw the lower margin of the skin of the lid upward 
and t« attach it to the tarsus, producing eversion of the cilia. Numerous 
other o[ieralLoiis are devised and employed by various operators. 

What is Bpasmodic or Bpastic entropion? 

A form of entropion not infrequently met with in old people, always 
affectine the lower lid, is known as apasmodic or spastic entn)pion. It 
is usually corrected by removal of an elliptical piece of integument and 
underlying connective tissue and muscle, ihc long axis of which ia placed 
at right angles to the margin of the lid. The opening is closed with 
three or four Buture!^. 

What is ectropion ? 

This terui ia use<l to desij^nate a condition of the lid in which the mar- 
gin of the lid is everted aud the conjunctival surface is exjKwed. 

What are the cansea of ectropion ? 

Injuries of various kinds, of which bums are the moat frequent, that 
destroy the skin of the lida, and produce ectropion by the eicatridaj con- 
traction which follows. ^Ectropion may also result from the paralysis of 
the facial nerve. Certain hypertrophic conditions of the conjunctiva also 
produce ectropion. 

What is the treatment of ectropion? 

In the mildly-marked cases due to the hypertrophy of the conjunctiva 
the condition may be corrected by painting the surface with a solution 
of nitrate of silver, 10 or 20 grains to the ounce, the application being 
repeated every twenty-four or forty-eight hours. In pronounced eases 
oiiemtive procedure must be resorted to. In ectropion of the lower lid, 
in which there is an evident elongation of the margin of the lid and 
niony of the adjacent skin, a wedge-shaped niece of tissue, having its 
I hnse at the margin of the lid and its apes at the bottom of the coujunc- 
[ tival sac and the integument below, may be removed, and the oppos- 
ing margins of the wound brought together with strong sutures. This 
operation, which ia known as Adam's operation, is usually successAil in 
this class of cases. In estensive ectropion skin-graftinjf must be re- 
sorted to. The lid ia dissected free and fixed in position by attiiehiucr it 
to the margin of the fellow-lid, and the wound thus resulting is covered 
with flatis of skin, either taken from adjacent parts, to which they are 
attached by a pedicle, or from remote parts after the manner of Woltc. 

What is epicanthns 7 
Thifi is a condition of the akin at the Wft u^ 'Ct\.% ^mkr^Xt 
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kEpitantbua uaually appeara in young chtldron, and by the developmeni I 

; 



I 



I 



I 



H»^ 



inner eanthus Is partly hidden from view. It gives the peculiar almond' 
eyed appeamncu c;li<triiiit«rifiLic of the Ciiinesti. 

Wliat is the Ixeatment of epicasthns ? 

Epieanthua usually appears in young chtldron, and by the developmeni 
[ . of tne bridge of the nose will disappear. When present in older indi- 
f viduals nn etlipticol piece of akin may be removed from the bridge of 

the nose, its long nxia extending from above downward, and the margins 

of the wound brought together with fine sutures. 

Wliat is ecdiTmo&is of the lids? 

This is a condition of the lids brought about, by contusion, which pro- 
duces the escape of blood and of serum from the vexsels of this lid, 
cansing a bluish dlBColonition and swelling commonly known as " black 
eye." 
What is the tieatment? 

The most efficient treatment in the early stage is by cold applicationa, 
eold acting aa a. htBmostatic preventing further escape of fluids into the 
tisanes. After twenty-four or thirty-aix hours have elaused the exuda- 
tion will have ceased, and hot applications to promote absorption should 
be employed. 

What treatment is employed when -wounds or bnms of the lid 
occur? 

Liirerated wonnds of the lids should be corrcpfed as quickly as Tiossi- 
ble after oecurrence by stitching and oilier appropriate snrgical methods. 
Burns and scalds are treated aa burns and scalds in other parte of the 

What Is meant br the teim ankyloblepharon ? 

This term is applied to a condition where the marvins of the lids be- 
come adherent lo each other. Its correction requires division of the 
bands of adhesion simply. 

What is meant by the term Hymblepharon 7 
_ This term is used to deaiiniite the condition of adhesion between the 
lida and the eyebidl. It is nsimlly the result of a bum of the coniuni-- 
tiva fn>m lime, lu-id, or nnv nrliiT iwrOiarolic. Tts correction requires 
Operative prufcduri', which is iisnally iinsalisfactory. 

THE LACHRYMAL APPARATUS. 
Of what does the lachrymal apparatus consist 1 

_ It consists of a sccrelory and mndiictinff portion. The secretory por- 
tion is the lac'hn'nial gland, which is mniTioseil of acini and respmblpE 
the salivary Kliuidd in construction. The lachrymal cl.tnd m made up of 
" part/om—a largo Biipvrior (lorl.ion and a" smaller inferior portion. 
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The superior [portion of the lachiyniBl gland aeBflareH about { inch by i 
inch, and is ^ inch in thickDcaa. It, is located at the outer superior angle 
of the orlnt, immediately beneath its roof, in a depression known as the 
lachrj'mul fossa. It is held in position by numerous delicate bands of 
connective tisBue, and coninmnicatea with the coi^junctival sac by trom 
I BIX to tea ducts. The smaller, inferior portion ot the iachrymal gland 
I consists of a number of isolated lobulea »tuated immediately beneath 
the coiuunctiva of the upper lid, near the esfemal cauthus. They com- 
municate by individual ducts with the conjunctival sac at ite outer supe- 
rior portion. The secretion of these fdands, which is a watery fluid 
containing about 1 per cent of solids and strongh impregnated with 
chloride ot sodium is thrown out under a stimulua to the sympathetia 
It passes into the coiuui)<-tt\al sac and serves to moisten the anterior 
portion of the globe being distributed b> the moiementa of the lid. 

Ftc 4 




[ In what war do the tears escupe firom the conjimctiTal aac 7 
Tlie fisars (or iHchryninl scrrctinnl pass from the cnnjunotivnl wic inlfl 
the noee by the way of llie lachrymnl piini'ta, liie lachrymal canals, the 
lachr.vmal snf. and the nasal dnct The lachrymal piincta are two wnali 
elevations which occnr at portions of the lids situated about 2 lines from 
the inner can thus. Theyare pierced hynpcninir»nieaBnriniiLtibQii,f.-«» 
in diameter. Commencing immediaXel;; Wi\eM\\ 'iW. \w3»*'3^»'^ "^™ 
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are the two lachrymal winals, one beneath the ucDer and one beneath. " 
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are the two lachrymal oanals, one beueath the upper and one beneath 
the lower lid. They firat pass upward and downward respectively lor u' 
veiT short distance, then describe a curve about the inner canthus, unite,' 
ana pass into the lachtymal sac Immedialely beneath the puncta. tbey 
measure about 1 mm. in diameter, but in the course of the canal they 
reach a diameter of 6 mm. , and remain of this siae until they enter the 
sac. The walls of the lathrj'mal canala are relatively thick. They are 
lined with stratified epithelium, and contain numerous fibres of muacle- 
tjssue. 

What are the form, situation, and stnicture of the lachrymal sac ? 
The lachryinal sac is situated in a gruove formed by the laehr.vmal 
boue and the nasal process of the superior maictUar;^. It meuiiurec; about 
} inch in its vertical diameter and about k inch in its horizontal and 
transverse diameters. It is located immediately te the inner side of the 
inner canthus. and is pierced by the lachrymal canals at a distance of 
about i inch from its apes. Its lower extremity is a direct continuation 
of the upper part of the naaol duct. Its walls are relatively thin, com- 
posed or connective tissue, and its inner surface is lined with ciliated 
epithelium. The nasal duct, a continuation of the lachrymal sac at its 
lower estremity, consists of a similar structure, and lies m a canal the 
bonj^ walls of which are formed by the lachrymal, superior maxillaiy, 
and inferior turbinated bones. It measures about J inch in length aud 
is ( to 1 inch in diamet«r. The surface of the mucous membrane lining 
this canal is paved with ciliated epithelium, and has a tree openins into 
the inferior meatus of the nasal fossa. The tears pass tbroueh the 
puncta, through the lachrymal canals, the lachiymal sac, and nasal duct, 
and are discharged into the inferior meatus, where they are dispersed by 
evaporation. 

What are the diseases that the lachrymal gland is subject to? 
Inflammation, known as dacryoadenitis, hypertniphy, cystic and can- 
cerous degeneration. 

What are tha causes of dacryoadenitis ? 

The OTi*j"';'of dacryodenitisare probably of an infectious uatiu*. The 
entrance of dust into the conjunctival sac, citrrying with it infectious 
material, which makes its way into the lachnmai ducts, exposure to 
cold, and tmumati.sm, may be considered as factors. 

What are the symptoms and treatment of daciyoadenitis ? 

Dacryoadenitis manifests itself by a swelling at the outer angle of the 
lids, with more or less redness of the out«r portion of the conjunctiva. 
It is aooompanied with slight [min. referable to the temple. Its onset is 
sudden, and it usually reaches its height at the end of two or three days. 
It eventuates usually in suppuration, rapidly subsides on evacuation of 
"« jte:^ and runs ibs coaraa in from a week to ten days. The superior 
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pwtioD of the lachrymat gkod is i^eldom afiected. It is, on the whole, 
a Tiive disease, and may be recognised, in additiou to the sfinplusis above 
described, by the presence of a hard swelling at the margin of the orbit, 
appreciable on palpation. If the putient m directed to turn the eye 
forcibly inward, a body usually as large aa a small bean is made to push 
forward irom tLe exU;rual portion of the upper cul-de-sac of the con- 
junctiva. 
What is the treatment 7 

This conasta in Lot fomentations at the beginning to enconrape forma- 
tion of ^us. When pus is present the tumor m)iy be Janeed from ihe 
conjunctival aurface, or, better still, the fomentations may be continued 
for a few hours and the pus be penuilted to evacuate itself 

Is hypertrophy of the bichryinal gland of frequent occurrence 7 
Hypertrophy of the lachrymal gland is very infrequent, and is prob- 
ably always due to sarcomatous degeneration. 

What are its causes and treatment 7 

The caugeg are unknown. 

The trtalment consists in extirpation of the gUnd. 

What are the causes of cystic degeneration, and its treatment 7 

Cystic degeneration occurs very infrequently. It may be caused by 
traumatism, but is sometimes due to the jiresenc-e of echinococci. 
Cystic degeneration of the ^dand is not infreijuently associated wilh 
sarcomatous degeneration. When eehinococci are the cause, simple 
puncture with evacuation of the cyst and destruction of its wall suffices 
to effect a cure. In other cases, particularly if sarcoma is suspected, 
the gland should be extirpated. 

What are the symptoms and treatment for cancerons degenera- 
tion of the lachrymal gland '1 

The lacluTinal (iland may be the seat of sarcoma or of carcinoma. 
The sj/Tiiptoms in these two fui'ms of malignant growth are very similar. 
The gland becomes enlarged, and ia felt under the upper outer an^le of 
the orbit as a firm mass which protrudes into the orbit, and, when it has 
attained a sufficient siae, compresses the tissues in its immediate vicinity. 
The globe is not infrequently pushed downward and inward by the in- 
crease in size of the growth. 

The treatment consists in total extirpation at the earliest possible 

Wliat is fistula of the lachrymal gland 7 

A cgndition usually due to tmumatism, by which the tears find exit on 
the surface of the brow or cheek. 

The trtotmmt of this condition consists in an endeavor to sto^ up tKe 
artjfidal opening on the skin and direct tUe «CTft>\'i'ttVa'0&«,t*i«i™«S»i*^ 
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aao. The passaee of a seton from tLe gland to the conjunctival surface 
&nd the use of tne cauteiy to islose the osCeroal openiug may eSbct the 
object desired. 

What ia epiphora 7 

This term is apphed to the escape of tears from the eonjunctival sac 
oD to Clie uiieek, without inflammatory occlusion of the conduuting appa- 
nitiis: it is more properly applied to the escape of tears in exceaaive 
kchrj-iuation, which is termed utillkidiiini lachiyMiiriiiii. 

What pathological conditions is the conducting apparatus sub- 
ject to? 
*The esciipe of tears irom the eomunctival aacinto the nasal cavity may 
be prevented by misplacement of the puncta lachrj-malis. Traumatism 
or mflammatory processes may occlude the canals aod the nasal duct. 

What ate the causes of displacement of the punctum ? and how 
ma; this condition be remedied? 

An atonic condilioniif the lids, siicli as sonictiraeii occurs in old people, 
may permit the lachrymal pniiL'tu to fall away from the eyeball nod make 

»it impoBsiblo for the tears to escape. Facial panilysis affecting the orbie- 
ularis palpebrarum muscle may also bring about this result. 
The treatment consists in so treating the lids that the lachrymal puncta 
Tin be reapplied. Failing in this, the canals may^ be split up and an 
opening made which will permit the tears more easily to enter the lach- 



The canals may be slopped by inflammatory processes, usually ca- 
I torrhal in nature ; by extension from the kchrymal sac or from the" con- 
I junctiva; t\\.i:y may be the scat of calcareous deposits, or they may be 
I occupied by fungous growths, of which leptothrix buecalia is of most 
I frwiueril ucfurrenee. 

Tlic /'•iiilintiil in those cases consists in oiiening the cuniils to the aac. 

I What diseases do we meet -nrlth affecting the lachiymal sac 7 
Ttiflamination of the lining membrane of the lachrymal sac, usually 
i__. ^ nature, is by far the most common disease the lachrymal 
( is subjef t to. 
^ ;«jt« which brinir about this condition are included under the 

tenn catarrhal, except in those relatively rare cases where necrosis of the 
jachrymal bone is the oriuiimting cause. The entrance and the retention 
in the lachrymal sac of pus-forming germs and of genus whieh have a 
pathological influence on the mucous menibrane of the Inchri'mal sac 
/mxft/oe an mSauiinntion irliich becomes purulent. These deleterious 
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.._e communioated usually tlirough the medium of lie naaal 

duct to die lachiymal aac, and originate in a catan'hal affection of the 
naeaJ mucous membrane. Stricture of the nnsal duct may enfioe, cbuh- 
ing retention of tears in the lachrymal sac, and preventing the escape of 
BeoretioDS the presence of which tends to perpetuate the inflammalory 
conditions of the mucous membrane. As the disease progreeeee an 
hypertrophied condition of the eac ia bruught about, and polypi not 
inlreijueritly tbnn. 

What are the symptoms and treatment of this conditioii ? 

In the early stage of stricture of the nasal duct and of catarrhal in- 
flammation of the mucous roeiuhrane of the sac but little may he no- 
ticed by the patient other than an escaiic oi' teara from tbc eyelids on to 
the cheek. This may go on for a nniuber of months or even years. At 
the ousel of acute inflammatory symptoms the patient uanaily esperi- 
ences ijain in the region of the sac, and a Bwelling of the tissues ensues. 
Palpation discloses the presence of a round, hard tumor at the inner 
oanthus, which on pressure will evacuate mucus or pus into the cotunnc- 
1 tival sac or into the nasal cavity. Frequently the pain, swelling, and 
redness become excessive, the patient suffering very severely. The p 
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which hm accumulated in the lachiymal sac may be unable to escape, 
and may form an opening on the skin spontaneously. 

The trfolamil of this condition, which should he commenced as soon 
as trouble with the lachi^-mal sac ia noticed, is varied according to the 
stage of the diaease. In its incipient^ the coireclioii of a catarrh of the 
nasal passages may suffice to remove the stricture of the nasal duct and 
to promote a (.'ure. When jms has begun to be formed the safer method 
of treatment is to open up the laehr}-mal canal, pass a prohe through 
the sac and nasal duct into the nose, and thoroughly cleanse the whole 
passage by the use of appropriate injections. 

What is the operation for slittine the lachryma.1 canals and pass- 
ing a probe through the nasal duct into the nose 7 
The lik'hryiri;d knife, wliic-h is deviser! for llic fiiirposc of opening the 
canal, consists of a small stmlpel whicli is supplied with a probe point. 
I Various patterns of these knives have been devised by various operators, 
rnme of which are known under the names of Bowman,_ Wecker, Still- 
Mng, Agnew, Noyes. For the complete operation the knives devised by 
Stilling and by Agnew are probably the best. Possessing a blade as de- 
scribed above, with slight modifications in regard to form, they are sup- 
plied with long flexible shanks. The operation is performed hy pasMng 
the probe point into the canal at the tacnrymal punctum (the lower canal 
is OBually the one operated on), then by turning the axis of the knife in 
the direction of the long axis of the canal the jwint of the knife is car- 
ried into the sac and £nnly ]iresasd upon the mucous membrane against 
the lachrymal hone. While this is being done the lid is put on the sLtcAs.V 
toward the temple, and, while held flnul^ \a xVta '^afi^u«ja,'^«> t^t^^"^ 
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the blade bang directed upward, the handle of the knife ia swept , 
ward in front of the brow and close Ui it, and the lachrymal canal 
freely opened to the sac. The ssis of the blade is then placed in the 
loaitiou corresponding with the axis of the nasal duct, and is pushed 
lown into the nasal duct. The stricture of the duct, il' one exists, is 
divided freely in three or four direutions. The knife is then removed 
and a probe passed into the nose, the same manoeuvre and direction 
being toUoweo as followed by the knife. After probing, the canals, 
sac, and duct are thoroughly cleansed by means of a syringe and an anti- 
septic soludon : a 4- per cent, solution of boric acid is euiployed by many. 
A solution of bichloride of mercury, 1 : 500U, and a i per cent, solution 
of the nitrate of silver, are also popular. The probes employed are of 
different styles, according ta the ideas of ihe different operators. Those 
most commonly in use are the probes of Bowman, which are composed, 
usually, of silver wire tapered at the ends, and of six sizes, the largest 
size measuring about 1 mm. in diameter and 12 cm. in length. Those 
of Theobald are nmch larger. These are twelve in number, and range 
from 1 to 4 mm. in diameter. Small probes are fancied by some opera- 
tors, but it appears tu be the growing opinion that as large a probe as 
can be easily accommodated by the canal should be employed. 

Hot Bhould the afber-tieatmoiLt be conducted? 

It is a recognized fact that after opening the canals and nasal duct 
there is a strong tendency to closure during the process of healing. It 
is therefore necessary to paas a probe at intervals of from two to eight 
days during tlie healing process, and to wash the canals witli an anti- 
septic lotion. 

Wbat is abscess of the lachrymal sac ? 

This couditiiin is simply an aggravated stage of the ordinary suppura- 
tive inflammation of the mucous membrane of the lachrymal sac, during 
the process of which the nasal duct and lachrymal canals become closed 
and the esit of pus prevented. 

What iB the ta^atment of absceaa of the lachrmial sac ? 

The pus should be evacuated either through the laehmiial (.anals or 
the nasid duct if iiossiblc. When (hij* cannot be done a free incismn 
into the aacthiDugli the skin becomes neecjssary. At the eirliest iinsible 
moment tliereul'ter the natural canals should be re-established 

What is fistula of the lachrymal sac ? 

Fistula consists in an opening ftflra the lachrymal sac on to the surfece 
of the skin, through which tears and secretion escape. 

The Ireatmfiit consists in establishing the natural passages, removing 
what jrranulation tissue may have formed along the Gstuloos track, after 
whieb heaiia^, with closure of the Gstula, rapidly oocut& 
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THE CONJUNCTIVA. 
Wliat is the coujtmctiva ? 

Tlie conjunctiva is a thin, delinafe nmuoiis tucmbrano which begins at 
the Iree margin of the lids, L-ovcrs their under surface, and is reflected on 
to the globe of the eye and continued over the cornea. It is divided into 
three portions, the palpebral, fornix, and ocular portions. The principal 
piLit of the palpcbml portion covers and is closely adherent to tne tarsi. 
It then, in loose folds known as the fomices conjunctiva, becomes reflected 
upon the soleroUc of the globe, to which it is connected by loose areolar 
connective tissue. Sacs are thus formed, the upper one of which is 1 
inch in depth, the lower one i inch in depth. The cometj portion of the 
coniuDoCiva is very thin^ and is represented by the epithelium. The epi- 
thelium of the conjunctiva is of the stratified variety j over the tarsij the 
sclerotic, and cornea the conjunctiva is smooth, but it is thrown into folds, 
and in some places into papillse, in the fbmiz. A few tubular glands 
are found in the fornix folds, and the duota of the lachrj-nial glands open 
into the fornix in the outer third of the upper conjunctival eau. The 
conjunctiva is richly supplied with lymphatics, which anaHtomose freely 
immediately beneath the epithelial layer. At the inner canthus a fold 
of conjunctiva is formed which corresponds with the membrana niditans 
or third eyelid of inferior animals. We also find at the inner canthus a 
reddish elevation which is known as the caruncle. This \s covered by 
mucous membrane, and sometimes presents a few veiy fine hairs pro- 
jecting from its surface. 

What forms of inflamniatoiy disease is the coDjusctiTa Bu^ect to? 
They may be classified as follows ; First, simple eonjunctivitis ; second- 
traumatic ; third, muco-purnlent conjunclavitis ; fourth, purulent or 
gonorrhceal conjunctivitis; fifth, granulated lids or trachoma; sixth, 
phlyctenular conjunctivitis; seventh, diphtheritic conjunctivitis. 
What is simple conjunctlTitis ? 

Simple conjunctivitis is the mildest form of inflammation that the con- 
junctiva is snbject to. 

L The symptorM presented are redness, luchrymation, slight irritation, 

I and more or less photophobia, 

F What are its causes and treatment 7 

It is usually due to esposure to cold and raw wind, the presence of 
minute foreign bodies, eye-strain, excessive bathing in salt water, etc. 
The treatment is very simple, consisting in removing any cause that 
may be instrumental in its production and bathing of the eyes with mild 
astringents or antiseptic solutions, Oirfinary salt and water or a 2 per 
cent, solution of boric acid will suffice to effect a cure. Simple conjuncti- 
vitis of a chronic nature is ofVen associated with ealarrh of the nasal 
mucous membrane, and may be cured by correcting the catantsS *«* 
membrane. 

L 3—E^e D 
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Wliat is traumatic coijimctiTitiB 7 

Any inflammation escited liy the entrance of foreign bodies, irritating 
fluids, or direct iiyiiry to tlie coiijuai;tiva may be termed trauniatie con- 
junctivitiB. Sin«e it does not depend on the preaciicc of any infectious 
princiiile, recovery usually rapidly oucurs on the rumoTal of the obnosiooa 
Bulltstajice. Cleanlinesa secured by bathing in salt and water or a boric- 
acid Bolntion will hasten the restoration to the normal condition. 

VThsA is mnco-purolent conjimctiTitis ? 

This ia a term given to a diseaaed conjunctiva in which there is _ 

and swelling of this membrane, accompanied by the production of a 
secretion which contains numerous puB-corpuat-les mixed with mucus. 
There are more or less lacbiymation and pufiincss of the lids. This 
disease has as synonyms the terms catarrnal conjunctivitis and acute 
epidemic coiyunotivitis. It is very contagious in nature, reaobes_its 
acute stage in forty-eight to seventy-two hours, has uo tendency h 
the cornea, and runs a natural course in from ten days to six weeks ; in 
exceptional cases the discuse may continue for six mouths. Belapaea are 
of ftequcnt occurn'uce. This disease becomes endelnic in communitiea 
and in residcniial soliools, sliowing its greatest activity usually in the 
spring and fall months. Its epidemic nature is rccoguized throughout 
tte civilized world. 

What axe the canaes of muco -purulent or epidemic conjunctiTitia 7 

The form most frequently seen is a s|H?tific disease and has a spccifii; 
otusa This is jbund m the presence of a small bacillns, which has been 
carefully studied and described by Weeks. The pathogenic micro- 
or^nism is a small straight bacillus measuring i micm-millimetre in 
width by Irom I to 2 mm. in length. It grows on agar at a temperature 
ranging between 85° and ! 10° F., and its inoculation into the normal con- 
junctival sac from a pure cultivation invariably produces the disease. 
The disease is communicated undoubt«dl.v through secretiori from the 
eyes of patients suflering from the malady. Traumatic conjunctivitis 
and mild forms of gonorniaeal coi^iunctivitia sometimes produce a muco- 
purulent secretioa, and are classed under this head. 

Wliat are the symptoms of this disease 7 

The patient first experiences a buniin[; sensation in the lids and the 
sensation of the presence of a foreign body. This irritation is rapidly 
followed by Ischrymation and the production of a mucoid siTretioii. 
In twen^^-four hours the secretion becomes muco- purulent. The con- 
junctiva IS swollen and the lids slightly pulfed. As the disease pro- 
jiTesses the annoyance to the patient becomes marked, and photophobia 
■a experienced. Tlie disease reaches its height in from two to four duj-s, 
A the end of which time the secretion assumes a more purulent chnruc- 
»r. The annoyance t« the patient gradnally ceases, secretion bei«ming 
wiaaiii^, and reeoveiy without other treatment than cloanliness often 
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oocoiB at the end of the second week. Adults suffer more than children. 
False membranea are sometimes noticealile on the conjuiictival surface, 
phlyctenulae may appear as a complication af^r tlie disease has lasted 
lor three or four days, and trathoma, due to a secondary injection, may 
oontinue aii«r a subsidence uf this Ibrm of conjunctivitis. 
Wliat Is tbe tTeatment of muco-pamlent coi^imctivitis ? 

During the first few days much relief can be given to the patient by 
the application of cold compresses and by frequent cleansing with a sat- 
urated solution of boric acid. AAer the third day mild astringents may 
be applied with benefit. The cleansing should he continued until all 
secretions have disaiipeared. The aslrinuents employed are solutions of 
the nitrate of silver, j to 1 per cent, ana of the siJphate of zinc or ace- 
tate of lead, 1 grain to the ounce. If phlycl^nulae or trachoma develop, 
the treatment should conform to that for the disease mentioned. The 
presence of pseudo-membrane does not call for a chance in the plan of 
treatment. It usually disappears in from three to ten days. It is pres^ 
ent only in the severer cases. Muco-purulent conjunctivitiB never degen- 
erates ujtu true purulent conjunctivitis. 

What is purolent coQiimctiTitiB ^ 

This is one of the most severe fonuB of inflammation of the conjune- 
ttva. The term is used to designate the gunorrhiBal form of conjnncti- 
vilJB, which beaiB this name in the adult and is known as ogihttialmia 
neonatorum in the inlant The period of incubation is about thirty-sis to 
fortj'-ei^tht hours; the disease runs a long and tediouscourae, frequentli^ af- 
fecting the cornea, causing its destruction and the consequent loss of vision. 
What are the BymptomB of pnmlent conjimctlTltiB 7 

Occurring in the new-bom, it flrHt becomes noticeable t« the parent in 

fiwm two to three days after birth. The hds are slightly swollen and 

k Bomewhnt red, are ijlued together, particularlj; in the morning, and pro- 

rdttce a rather thick, purulent secretion, which escapes from between 

F them when they are separated. The child appears to experience but 

little pain at the outset As the disease advances the coiijunctiva and 

lids become much swollen, the purulent discharge becomes more nlen- 

tifiil and thinner, and the child loses iia appetite and is restless ann ap- 

parenily in considerable pain. Jn many eases a haainees of the cornea 

appenrs. flillnivcl by ulceration and neiroration, which frequently result 

i;r:i'lii!illy iliiiiiiM-lics in quantity, thelidsbecoraeof normal thickness, the 
(.■((iiimn til ;i iidiHis to a normal condition, the globe shrinks, and recovery 
oiTiirs \\\\h iij^r. Ill' vision. In those cases that recover without injiirj' lo 
thcriimea the discharge gradually ceaiiCH and the normal stale is regained. 

What are the symptoms of purulent ophthalmia, or gtmorrluBa of 
the conjimctiva, as occurring in the adult? 

Aftfir the tuct-ption of the coiilaj^iuus ptvudiiiv. ^\^t\■ri\\.■4!^^w^, ■^'^■' 
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able to the conjuncdva, and redness of this membrnno are noticed by ^^^^| 
piitient. Lachrymation and a muooid secretion i'atiow m abont twean^^^H 
four hours. At the end of forty-ei^ht hours swelling of the lids, ^yp^^^^^l 
trophy of the conjunctiva, and a jiuruteut secretion are present. T^^^* 
height of the inflammatory trouble is reached about the end of the third 
day, at which time the amount of secretion is veiy great and the swelling 
of the lida pronounced. The secretion escapes from between the has 
and runs down on the cheek in thin yellowish masses, and giyes the in- 
dividual an appearance char,kcteriEtic of the disease and never to be 
forgotten when once seen. Destruction of the cornea in the manner 
described as occurring in ophthalmia neonatorum takes place here, but 
ig usuaUvmore rapid. Pain is in proportion to the severity of the affec- 
tion. Total destruction of the cornea, with complete loss of vision, oc- 
OUTB in probably one-third of all cases where treatment is not undertaken 
in the early stage of the disease, and is not carefully and judiciously car- 
ried out. 

Pseudo-membrane is not an infrequent accompaniment of purulent 
ooi^junctivitis. and is usually found in the severer tonus. All ages are 
subject to this affection, which is usually most severe in advanced life. 

What is the cause of purulent coojunctlTitia 7 

Up to 1879 no specific ai.usn for this condition was recognized, although 
it was known to be dependent in the adult on infection from gonorrhoaal 
pus. In I8TK, Neisser {lublished his studies of the pathogenic micro- 
organism in gonorrhoea, and gave it the name of gonococcua. It is a 
double eoocua, and can be readily found in all gonorrhceat pus. Pnra- 
lent conjunctivitis in the adult and in the infant in probably every ease 
before the child has reached the age of three days is probably 
... ■ ■ ,rsu< "' 
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due to the entrance of the gonocoucus into the conjunctival sues. Other 
causes, indefinite in nature, have been mentioned as being instrumental 
in the jjroduction of purident eoiijunetivitis, but they are scarcely worthy 
of consideration. 

What U the treatment of pnrnlent coninnctiTitls 7 

Tlie treatment in ophthalmia of the new-bom is prophylactic and cura- 
tivf. The prophylasis consists in the thorough cleansing of the eyes of 
the iufaot at birth. Credf-of Bonn introduced into thelj*ing-in wardB of 
his hospital the practice of instillini; into the eyes of newborn infants 
one or two drops of a 2 per cent, solution of the nitrate of silver. This 
practtoe reduced the percentage of ophthalmia neonatorum occurring in 
the hospital with which he was connected from 13 per cent, to less than 
^L i per cent Other aueoucheurs are content to thoroughly cleanse the 
^B eyes with a solntion of boric acid, salt, and water, or of the bioldoride 
■ of mercury in the strength of 1 : 401)0-50(10. These measures siiffii'c to 
^K Jviiaoe o^ibth.-Jmia iieoiiatornm to a relatively small pcrcerii!i<;i>. Sinue 
^Bk&.' inJhciJoa is ol/iaiued daring the progress of the child through the 
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Jlital tract, the removal of the infectious material ean be brought about 
fwith great certainty by tlie employment of these methods. 
I In the adult prophylaxis is of little avail except for the prevention of 
the communication of the disease from one eye to the other. Vaiious 
devices have been employed for hermetically sealing the Icllov-eye during 
the time of the treatment of the affected eye. It has been found, how- 
ever, that in spite of hermetically sealing the eye infection has resulted, 
and those who treat manv cases of ponorrhteal oplithatniia in the fidult 
are accustomed to limit tiieir prophyiuctic measures to occasional cleans- 
ing of the sound eye with antiseptic lotioD!!, and cmploving great care to 
prevent the carrying over of secretioa from tlie affecteo eye. 

Treatment directed to the cure of purulent ophthalmia is similar in 
all oases. During the acute stage cold applications should be made con- 
tinually, and the eye should be cleansed with some mild antiseptic lotion 
frequentlv enough to keep it fairly free from sewetion. A solution of 
bono acia, 3 per cent., is admirably suited for this purpose. Fre^iuent 
oleansinE and cold applications si iiml J be continued In rough out the acute 
sta^ The application of astringents in the form of a 1-2 per cent so- 
lution of the nitrate of Kilver. made thoroughly to the conjunctival sur- 
face once or twice daily, is ad\'ocaled by many, and certainly gives excel- 
lent results in a certain proportion of cases. It is tlie custom of many 
oculists, however, to defer the employment of nitrate of silver until the 
Rubacute stage is established. In the making of cold applications care 
should be taken not to produce undue pressure on the hds and globe, as 
it is very easy to interfere with the nutrition of the cornea ana cause it 
to slouch. Caretiil nursing and the cBiryinc: out of these simple meas- 
ures will do as much as can be accomulisbed by any form of treatment. 
Recently the use of vaseline, combined with boric acid, and emiiloj'cd to 
fill the conjunctival sacs in the intervals of cleansinp, has been aavocated, 
and has been found to answer admirably in a. certam proportion of cases. 
Should ulceration of the comeA occnr, atropine may be inBtilled_, just as 
in ulcer of the cornea unaccompanied with purulent conjunctivitis. 

What is griuiular eoRjimctivitiB 7 

Granular conjunctivitis, which is also known as trachoma, is a condi- 
tion in which the conjunciiva is studded with small elevations, discrote 
in the early stages, coalescing and forming 
large hard masses as the disease progresses. 
The lids become rough, and friction against 
omea produces ulceration, vascularity, 
opacification, and, in not a few cases, partial 
destruction of the cornea with lose of vision. 
It is contagious, affects all ages and classes, 
but is most commonly met with in children 
and in the uncleanly. It runaa verychronlo 
course and shows little tendency to sponta- 
neous recovery. 
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Wluit axe the Bymptoms of grannlax coujimcttTitis?. 
They vary very ranuh according to the caae. In certain forms the 
patient experieucea no inconvenience, and is scarcely awar« of the pres- 
ence of granulations in the conjunctiva until ihey have I'ully formed anii 
eversion of the lid diaeloses a conjunctiva studded with safro-Iike bodies 
distributed throughout its entire surface. In the ai'ute lomia of tra- 
choua the disease hegiiis more as an acute conjunctivitis; redness and* 
hypertrophy of the conjunctiva and moderate swellinj; of the lids are 
observed. Secretion of the muco-purulent type is plentiful. In the 
early stage the swelling of the coiijunctiva may entirely hide the grana- 
ktions. but as the disease jjroL'resses the swelling diminishes and tile 
sago-lite deposits become visible. The process is accompanied by much 
annoyance to the patient, consisting of a sensation as ot a foreign body 
in the eye, pain due to friction against the cornea, and the sweliing of 
the lid. In this form of trachoma the cornea ia very apt to become in- 
volved and superficial ulceration ensues, with more or less vascularity of 
the surface of the cornea — a condition known as pannus. Photophobia 
or dread of light is present, and the patient's life is rendered miserable. 

Wliat are the cauasB of granular coojunctlvitfs 7 

Trachoma usually appears among the lower classes, in whom the sani- 
tary conditions are very poor and cleanliness is not observed. The re- 
searches of Sattler and of Michel make it extremely probable that 
trachoma is of micraphytic origin. But their researches have not been 
verified to a sufficient extent to make the proof positive. The instilla- 
tion of medicated solutions sometimes produces trichoma. This is par- 
ticularly true of the long-continued use of solutions of atropine that 
have stood for some time and have become stale. The treatment of this 
particular fonn of trachoma ia as in the forms from other causes. It 
usually reaptinds to treatment, and recovery takes place in a relatively 

What ia the treatment of granular conjunctivitis ? 

The trerilmi'iit may be considered under iwn hciuls, iiu'diriil nnd sur- 
gical. The medical treatment of trachoma consif^is in :I">i.I>im — -c.-iu-i'ii 

by bathing the eye with salt and water or a Biiliiiiini ' 1. ;>ii.| 

of applications to the conjunctival surface of a ir ■ i i. ih ul' 

copper, of alum, or of the pure or raitiaat«d ai'u-k i' n-iv.n. ..i -ilvrr. 
Solutions of nitrate of silver, acetate of lead, and suipiiiiie nt zinc are 
also employed. When ulcemtion of the cornea exists, atropine and other 
medicinal substances used in ulcer of the cornea from other causes may 
be employed. Applications of copper, alum, or silver are made in the 
following manner: The lid is everted and the smooth cr>'stal is paosed 
quickly and gently over the diseased surface, care beinR taken to reach 
every part. Alter the application is made it is well to brush water over 
the surface. 

i where the vascular pannua is ninrked an infusion of the 
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r jeqniritf besM lia§ been employed to pnxiuce a violeat inflBinmBtoi; 
conJitioD of the conjunctiva lur the purpose of curing the granulations 
and of clearing up the pannus. The infusion is made in the following 
;r : 3 grammes of the bean are pulverized and permitted to mace- 
1 500 cc of water for twelve or tweuty-four houra. To thia is 
. '^added SOO'cc. of hot water, and the infusion is filtered. The anpliea- 
I 'tiou ifl made by everting the lids and brushing the solution treely over 
the conjiinctjval surface. Tliis is repeated every twenty-four hours for 
two or three days, until an inflanunation of sufficient height has been 
produced. The pulverized beau is dusted on ibc conjunctival surface for 
the purpose of exciting the inflammatory reaction by some oculists, with 
the same result an when the infusion is used. 

The surgical treatment of trachoma consists in removing the contents 
of the eranulea by expression or by ei:eisTii.L' the fomii folds. For the 
Temoval of tlie contents of the granules fuiteps have been devised with 
which the folds of conjunctiva are squeezes], and by a striiiping motion 
the contents of the follicles are forced out. Tlje forceps used by Noyea 
and tho!* devised by Knapp are among the most popular for this pur- 
pose. Tlie treatment of trachoma by ejtpresaion is applicable to the first 
stage of trachoma, that stage where the jiranules are stiU discrete. After 
the squeezing process the conjunctiva should be brushed with a solution 
of the bichlonde of mercury, 1 : 5tlO or 1 : lOlK). The alter- treatment 
consists in keeping the eyes clean by frequent bathings with some mild 
antisepdo lotion, and by the employment of mild astringents, as may 
seem necessary. For the treatment of the second stage of trachoma 
scarification should be combined with squeezing, and the use of ihe 
bichloride solution should be careiully carried out. Destruction of in- 
dividual follicles by means of the gal va no-cautery point is employed by 
some. 

What is phlycteniiUr conjunctivitis 7 
I This is a form of conjunctivitis characterized by the development of 
1 small i^inical vesicles on the conjunctiva of the globe, usually occurring 
near the margin of the cornea. They first appear as red points, soon 
become vesicuW, and eventually contain pus: tucy break down and form 
small superficial ulcers. Considerable irritation of the conjunctivee in 
the vicinity of the vesicles is always present. If the phlyctennliD alfect 
the conjunctiva only, there is usually little photophobia and the patient 
experiences but little annoyance. However, as soon us they invade the 
cornea pain and photophobia become prominent symptoms. 

Wbat are the causes of phlrctenular conjunctivitis ? 

This disease is imquestionably analogous to eczema (jf the skin. It is 
dependent on infection of the conjunctiva, the presence of the vesicles 
and of the pustules in all probability bciim due to the entrance of the 
staphylococcus pyoirenes beneath the epithelium of the conjunctivn^ 
The diseaae usually occurs in children of ihi; ticy-i£B!&ii&, * ' "-^^ 
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^^K ems, and ie almost always accnnipanlcd with an eczematous eruption 
^H about the head or face. It ia uut ideutieal with herpes, whicli disease 
^^B depends upon derangement of nerve -terminals, usually troin the fifth 
^^B cerebral. ' 
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^ What is the treatment 7 

1 in this disease ihe constitutional condition is usually much below 
, , 8 ueeeasary h) employ tonic remedies and to piaee the patient in 
I Bood hygienie surroundings in order to more rapidly eSeet a cure. The 
local tTfalTiteiit consisls in observing cleanliness snd in the use of some 
■•medication, such ae the yelluw-osdde-of-mereury ointment rubbed into 
'' ■ r twice daily. 

What iB diphtheritic coi^nnctiTitis 7 

Probably the most rapidly-destructive form of conjunctivitis is the 
diphtheritic. Its onset is sudden, and destruction of the ciirnea may 
occur within forty-eight hours after the first evidence of the disease is 
manifest 
What is the cause of diphtheritic conjnnctiTitis 7 

Diphtheritic conjunctivitis is undoubtedlj- due to infection from the 
Lofler bacillus, as is the c«so in di|)hthcr]a of the pharynx. In the 
mE^ority of cases the infection is pnmaiy in the ctmjunctiva, but in a 
certain proportion of cases the disease is communicated w the con- 
junctiva trom the nose in cases of diphtheria of the nose, either by way 
of the tear-paasajKes or indirectly by some other medium. Diphtheria 
of the coivjunctivso is seldum found as a complication of diphtheria of 
the pharyns. 
What are the STmptoms of diphtheritic coujimctivitis 7 

Soon after the iniiiction the (sinjunctivte become red. the lids swell 

rapidly, and the patient experiences quite severe pain referable to the 

eye. But little secretion other than a free flow of teara is at first 

observed. After the end of twenty-four hours a false membrane begins 

. to appear, the lids become greatly thickened, atid so distended by the 

^..presence of a fibrinous exudation into the loose tissue of the lid that the 

Wtk'm becomes tightly stretehed and glistening;. It assumes a purplish 

[ hue. At this stage the pain is intense and it is quite impossible to evert 

' the lids. On holding the lids from the globe the eoniunetival surface is 

found covered with a thin pseudo- membrane, which extends well up into 

the fornix, and eventually passes on to the ocular conjunctiva. Tlie 

Ereesiire on the cornea from the thickened lids soon causes it to become 
azy, and sloughing rapidly takes place. As the disease proeresses the 
pseudo-membrane becomes thicker and of a dirty-yellow color. It is 
firmly attached, and leaves a bleeding surface when removed. When 
recovery advances the membrane separates, leaving a swollen granular 



comunctival surface: the secretion assumes more of a purulent nature, 
, Mid gmdaaSiy dixippesoi. 
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What IB the ^treatment for diphtherildc coiyiiiiGtivitiB? 

Cold applipations shoiJd be cimstaotly applied from the very firat, and 
the e^e snould be kept us elcun as possible by frequeot loathing with a. 
solution of boric acid. Should tbe pressure of the lid be so great as to 
threateo the integrity of the cornea, a free canthotomy may be made, or 
the lid may be split through its centre to the depth of the conjunctival 
cut-de-sac. As the swelliDg is reduced and the membrane soHeDs, the 
nieiiibrane should be gently removed and apphcatious of a l.per cent 
aotntion of silver nitrate made to the winiunetival surface every twenly- 
four hours. The applications of cold should be continued until thegwell- 
ing becomes much reduced. Resolution may then be haslened bv the use 
of hot applica,tionB, This treatment may be continued until tiie parts 
assume a nonnal condition. 

What Is spring catarrh? 

This is a peculiar form of disease, rarely met with in this country, in 
which the cornea becomes partly or wholly surrounded by an elevated, 
fleshy mass which encroaches to a slight extent upon its niut^. This 
elevation is usually smooth, but may be somewhat nodular. It is accom- 
panied b^ a roughened condition of the corjinnclivse of the lids. The 
process is unaccompanied by severe pain. There is little secretion. It 
IS supposed to depend on a specific cause, but this cause has not yet been 
determined. The disease is very persistent, recurring in the siune per- 
son year after year. It is warse in the summer, and almost entirely dis- 
appears in the winter months. 

What is the treatment 7 

The treatment is very unsatisfactorj;. Remedies that appear to favor- 
ably influence other forms of conjunutival intlammation have no apjiarent 
effect upon this. The use of astringents and the careful observance of 
cleanliness will aid in keeping the disease in abeyaiice. Applications of 
the galvano-cautery appear to produce favorable results. 

What is pterygium ? 
Pterygium is a condition of hypertrophy of the conjunctiva occurring 
t usnally at the inner side of the cornea, and often encroachinc upon it to 
t Biich an extent as to almost entirely cover the pupil. It is wedge -shaped, 

the apex being directed to the cornea, its base corresponding to tbe 

caruncle. 

What is the cause of pterygium 7 

Plciygium is undoubtedly duo to lorifi-con tinned irritation of ibat por- 

. tdon of the conjunctiva wliicli is must iviiiimoiily exposed to infection 

from without— namely, tbiU |ir>i'iiii(i ip|pi"i^i(i' (he palpebral fissure. It 

aprings usually irom a pri'nilinLj ipiiijiiii-iili :itid extends forward on to 

I the oomea. It is most ciin:in<iTi in nu'ii. uirm-.s always on the inner^de, 

roftheoomeaat first, and nuiysi^liM'inu'ulW-.t\ivBB.T oivOweX.effi.vs^^'*^'^- 
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What ifl the la-eatment of pteiygiimi 7 

This consists in esciston. A number of luethotla for the remoTal of 
ptcrygiuin are in voeiie. Simple excision ib pcribrmed as follows : The 
pterygium ia graapeil by the fasation forceps at n point about two lines 
from the margin of the cornea ; a knife — usually a. Beers calaraet kniie 
— is made Ic pass beneath the tissue of the pterygium with the cuttinjc 
edge directed toward the coreea. The pterygium is then carefully dis- 
sected from the cornea, oflen a thin piece of the corneal Ciesue bein^ re- 
moved with it. With the acissore a wedge-shaped piece of the subjacent 
hypertrophied tissue ia then dissected off, its apex reaching the camnde 
ma its buse being near the cornea. The conjunctival edges of the vonnd 
iTQ then brought into appoaition by the use of sutures, a compreaeed 
bandage is applied, and tne patient diamissed. Healing oucura rapidly. 

The method of tranaplantation is largely employed. It. is performed 
as follows : The apex of the pterygium is dissected from the cornea ae 
above. An incision ia then made through the ocular conjunGtiva from 
the first wound into the lower cul-de-sac. The point of the pterygima 
J8 turned downward into this incision and stitched into the lower cul-de- 
sac. The margiua of the wound ore Chen brought into apposition. 

What is a pinguiciila 7 

A piuguicula is a little yellowish elevated mass which appeara in the 
horizontal meridian of the globe to the nasal side of the cornea^ sitnated 
in the conjunctivae, usually about two lines fmrn the free margin of the 
ea. It is made up ot connective tissue, elastic and non-elastic. It 
jiially the forerunner of pterygium, but calls i'ur no sjiecial treat- 

What ifl amyloid degeneration of the conjunctiva 7 

This rare form of disf^ase of the conjunctiva consists in the develop- 
ment of translucent swellings appearing in the conjunctival tissue, the 
ocular conjunctiva being first affected. They consist of corpuscles and 
trabeculfe, with numerous nuclei in a liquid matrix containcil in a lim- 
iting membrane ; the corpuscles and Irabeculm (live a strong amyloid 
reaction to iodinD and sulphuric acid. The condition is local and uneo- 
oompanied by pain. 

What is zeroBis of the conjuactira ? 

Xerosis of the conjunctiva is of two varieties ; First, that form of 
dryness of the coiyunetiva resnlting from atrophy following trachoma, 
The cornea becomes cloudy and opaque and vision is much interfer^ 
mth. In the second form complete dryness is not present This condi- 
tion appears usually in poorly-nourished individuals, and is characterhsed 
by the occurrence on the conjunctiva of white foamv masses of an oleapt- 
Dous or greasy nature. The patches appear in adults as small triangnlaF 
at the margin of the t'omea in the horiKontal meridian, and the 
j&as been given the name of xerosis triangularis because of the 
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form assnined. In infante the foamy mnsaea usually first appear in the 
folds of the lower eul-de-sac, and ae the dise""" — .^..^.==."0 .r „>,,.o™ i;,^ 



-whole CQiijunctiva. In infents it is known as xeronis infantilis. It always - 
affects innints with marasmus, and appears always to cud fatally. In the 
adult the diseuse is Ireqaently accompanied by night-blindness. 

W^t are the causes of xerosis ? 

It was supposed by Graefe that the disease was dependent on a wre- 

bri^B, pMticularly in infants, and this view was partly confirmed hy re- 

^ searches into the condition of the brain conducted by Yirchow. Later 

1 vritera have recognized the association of bad food, eonflnenienl^ and 

I bad hygienic surroundings in this disease, and c-Iaim it to be dependent 

I upon these and on mal-assimilation of food. Laber descrilied a bacillus 

wliioh is constantly found in the frothy secretion, and which he claims to 

be the pathogenio prineiple. This claim has nut been verified hy others. 

' It is now generally believed that the condilion of the tissues fiivora the 

growth of this micro-organism, and (hat it would not exist ii' the system 

were restored to the normal condition. 

' What is the treatment foi xerosis ? 

When ocemrirg in infants trenlTttetit is of little avail. In iiduhs, since 

. 3 secretion is of an oily nature. Bapouifytug remedies should be em- 
* jiloyed to cleanse the affecled portions. Applications of strong antisep- 
\ tks may then be made, either [n watei? or in oleaginous menstrua. The 

thickened mass is first scraped away, the saponilJMng remedy applied, 

and the antiseptic used subsequently. Recovery is slow, but may be 

much hastened by change of air and of diet. 

Wliat is subcoKJunctival hemorrliage ? 

. As the name implies, it is the escape of blood beneath the conjunctiva. 
L It usually occurs beneath the ocular conjunctiva as the result of a blow 
L or of strain in coughing or at stool, or from some violent exercise. It 
ijowlncea a peculiar deep-red patch, which may partly or wholly surround 

is expectant, and by the use of hot applications to 

I What is tubercnlosis of the conjunctiva ? 

I Tubercular infection of the conjnncliva is of rare oecunence. It is 
K Bot infrequently termed lupus, and is probably identical with that condi- 
liion. Direct infection of the conjunctiva may occur, hut it more fre- 
happens that the disease is communicated to the conjunctiva hy 
Lhe lachrymal passages from the nose in tuberculosis of the nasal 
membrane. In the early stupe isolated nodules resembling tra- 

, a-follicles appear usually upon the palpebral conjunctiva, but also 

it tJtneB on the ocular. These nodules hrealc down and form superficial 
The disease advances slowly. 
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lO-cautery are the means emjjloj'eil 

THE CORNEA. 
What ia the stractare of the cornea? 

The eomea is a clear, transparent membrane forming a portion of the 
anterior sediment of the libruiia coat of the eye. Its rudiiis of curvatui-e 
is sliorter than that of tbe flclerotic, and the cornea consequently extends 
a little iu advance of the cnrrature of the sclerotic. It is composed, 
from without inward, of an epithelium layer of tlie stratified variety 
placed on a baaement membrane known as Bowman's membrane. Bow- 
man's membrane is a thin, finely fibrillar layer which under ordinary 
powers of tbe microscope appears homogeneous. These two layers are 
continuous with the eonjunctiva. Beneath Bowman's membrane is the 
substantia propria of the cornea. This is much the thickest layer of the 
cornea, and consists of bundk-s of connective tissue arranged in kmdise 
placed parallel to the surface of the cornea. These lamdlte are bound 
together by a cement-substance. Penetrating the cement-subelance in 
every direction are smnll eanais, nresenting at their intersections spaces 
known as lacunas. Thiasystemia known as the canalicular lymph-system 
of ReokJinghansen. They afford opportunity for the passage of the 
nutrient fluids from the periphery to all parts of the corneal tissue. The 
lacunsegive lodgment to large branching ceUs, the fixed cells of the cor- 
nea. Each cell occupies but a portion of a lacuna. The branches of 
the cell pass into the small canals and anastomose with branches from 
acljoiuing cells. The lymph-spaces also give passage to the nerve-fila- 
ments. The substantia propna of tbe cornea passes into the sclerotic. 
Posterior to the substantia propria is the thin homogeneous elastic mem- 
brane known as Dexcemet's menibrnw. This membrane is lined poste- 
riorly by a single layer of hexagonal cells, the endothelium of the 
cornea. Descemet's membrane breaks up at the peripherv of the cornea 
into the liginntatum peclinalvm. This ligament passes nack to the eil- 

- iary l»dy and forms a portion of the root of the iris. The spaces be- 
tween the meshes of the ligamentum pectinatum are lymph -sji^iceH, and 

' are in free mmmunication with tbe lymph-system of the uortiea. The 
cornea is devoid of vessels, but is ven,' rich in nerves. Its nerve-8iii)p[y 
ID derived from the ciliarj' nerves. The nerve-trunks, twenty or thirty 
in number, pass into the cornea from the periphery into its deeper layers, 
where they form a plesuB from which the radial bundles pass toward the 
Burfaoe of the cornea, breaking uji into a finer plexus at the base of the 
epithelial la^er. From (his plexus the terminal filaments pass upward 
into the epithelium. 

What is meant by the method of examining the cornea by 
oblique illumination? 
I Th/a nieihoii, wKiirh affoi''!^ (he best means of examining the curnea, 
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is conducted as follows : The source of light, an Argand burner, candle, 
or incandescent lamp, is placed slightly in front of the patient and to the 
side, at a distance of 1 metre and at an angle of about 35° to the plane 
of the face, and about on a level with the eyes. A lense having a focal 
distance of about 3 inches is interposed between the source of light and 
the cornea to be examined, in such a way as to focus the light on the 



Fig. 6. 




Focal Illumination. 

part to be examined. The observer places himself in front of the pa- 
tient, aad by focusing the light as above described is enabled to deter- 
mine with great distinctness the condition of the cornea in all its parts. 
This method of examination is also applicable to the iris and lens. 

What inflammatory conditions is the cornea subject to? 

Superficial, parenchymatous, phlyctenular, vascular, suppurative, and 
ulcerative keratitis. 

What is superficial keratitis ? 

This form of inflammation of the cornea is frequently dependent c^^ 
the presence of some irritating subatawec vwVXi^XiA^ ot Q\!L\5wJiSx>KiC>ss«w^ 
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the roughened lids a^nst the conies. It affects, as the name bBj^eSi 

only the superficial layei^ and is usual] v of tranaeot duniioiL Tbeie 
is a form of superfieiiJ keratitis which, beginning at the peri]^ieiT of the 
oomea a^ a shallow depreasion with a whitish margin. JuiTances over the 
ooraea in it^ superficial layers, progressing s]<^»wly. causing sume pain and 
much photophobia, and gradually involving the gr&saer pan of die sur- 
ikce of the ooruea. This i\jirm of keratitis is undoubtedly doe to infecdon. 

What is the treartment of superficial keratitis? 

Where the cause can be asceruined it should be removed. Bathing 
of the e>'e with a »<jlutiou of boric acid and the instillaxion of a sohnion 
of the bicLlori<ie of mercury. 1 : 10.<.«X», every two or three hours, com- 
bined with the use of a Sf^lurion of atropine incases where iritis threat- 
ens, will usually sufioe to p*romote a cure. In individuals of low vitality, 
tonics, and f»ossibly change of air. must also be advised. 

What is paienchymatous keratitis ? 

This oondition consists in infiltration of the deep layers of the OMnea 
with small oelk. pnjiudng more or less marked opacification of the cm"- 
nea without pa.ssiiig on w the production of pus. 

What axe the symptoms of parenchymatous keratitis? 

TT^e patient exijeriences bliirlit j»ain at the outset, with marked dread 
of lijrljt. Visiuii bef^jmeij iujjrdired. At first a very thin grayish film 
may be deUjf.te<J in the d <?i»er layers of the cornea by examination with 
obli^^ue illumination- This opa/:ifi^.^tion increases gradually, remaining 
of a whitit!>h. j^eariy tint in the mild cases, beeominff dense and yellowish 
in severer capieR. Kxamluatiou with the maimif\"ing-glas5 shows the 
i.-^jnitm to }je traverse*! by minate bk<»d-vessel5. In certain cases the 
vasr.-ularity ih sufii'-ienily marked to f>nyluce the so-called salmon |iatches 
ol* the c-»njea. 'J'Le diftea*<- i^ vf-n- slow in its nature, rcn^uiring from six 
months to a year and a half xo run its course. Some residue of the 
opa^.'ity is almost always leit. and. in the cases where dense o]iaoifieation 
indudeh the whole cornea, virion \k j»ermanenily much imjiaired. 

What are the causes of interstitial or parenchymatous keratitis? 

This diMraMr owe^ its ori^^in in almost even* case to inherited svphilis, 
ar haK U-eij cl*.-arly and fon.'ibly demunst rated by Jonathan Hutchinson. 
In !^fUi*f '-.-wr h«'n-*iity c.-arjnot Ik* tra^.-ed. but it proWbly exists. There 
are U"^i":aT«.-<i with th> ':i>nditi<irj certain chararteristic signs in other 
yart'^ that t'u to '^•nji»i«-Tf' th<' j-!',-ture. The face is usiudly narrow in its 
i;w<'r IjHJf. tlje hkiij wrinkl*-*!. and the lijts drawn or puckered. On ex- 
am in in:; the Utfit]i a jj^-^'iil-ar r^nidition is apt t«^ W found. The upper 
inf.'is^irh anr t'"neraily tli" on'-- niv».*t aff»>cted. They are' narrow, placed 
apart fn>ni eaz-li other, ro'iiid. \p*"j->]ni]t<A. and n«ttcheil at their extrem- 
itje*?. Ofi^'h the t^-'-th d^-^-ay early in lifi' and stumps only remain. The 
qahitiiie andi U frfj'juenfiy narrow and dt-t* p. Enlargement of the i-ervi- 
ukJ Mihiiuuiliaj^' lymphatic tdands L< often noticed. Parenoh\'matoua 
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keratitis is most frequently observed in childhood between the ages of 
eight and fifteen, but may occur much earlier, and has been observed as 
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Fig. 7. 
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Syphilitic Teeth. 

late as the thirty-fifth year. Although almost always due to hereditary 
syphilis, rare instances are on record of its occuring in individuals who 
have had primary sores. 

What is the treatment of parenchymatous keratitis ? 

The treatment is local and general. The local treatment consists in 
the use of atropine and bathing of the eyes in hot water. They should 
be protected from bright light to prevent the annoyance that light occa- 
sions. This may be done by the use of dark glasses or by keeping the 
patient in a darkened room. The ointment of the yellow oxide of mercury 
ma^ be introduced into the eye from time to time with beneficial results. 
It IS a recognized fact that wherever vascularity can be induced the gray- 
ish patches will clear up to the createst extent. The object of the treat- 
ment is therefore to stimulate the development of vessels in all portions 
of the cornea. The internal treatment should consist in the adminis- 
tration of mercury and of iodide of potassium in small, continued doses. 
Cod-liver oil and the syrup of the iodide of iron will be found valuable, 
taken internally, in their eflect on the general system. 

What is phlyctenular keratitis ? 

Phlyctenular keratitis resembles very closely the affection by that 
name which occurs in the conjunctiva. The phlyctennlae first appear 
on the cornea in the shape of small elevated vesicles, usually connected 
with the conjunctiva by a number of minute vessels. As the disease pro- 
gresses the vesicles are found to contain pus, and break down and form 
small ulcers. This affection in the cornea is quite painful and produces 
marked photophobia. In certain cases after a vesicle lias broken down 
another appears, slightly in advance of the first, being also connected 
with the periphery by a leash of small vessels. This process may continue 
until a narrow path has been fi)rnied across the cornea. The process 
may stop short at any point, but leaves a whitish line to mark its track. 
Phlyctenular keratitis is not identical with herpes of the cornea. 

What are the causes of phlyctenular keratitis ? 

The same cansrs are at work in the production of phlyctenular kera- 
titis as are instrumental in tlio production of plilyctoniilar conjunctivitis. 
It is analogous to ecrzema of the skin, and is termed by some authoi'S 
ecKema of the cornea. 
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Wliat 18 tlie treatment of phlyctenular keratitis? 

It occurs usually in children whose general condition is somewhat run 
down. ToiiicB should bo employed, tn connection with good food and 
good sanitary surroundings, to build ap the health of the individual 
Frequent bathing with a mild antisepWc solution and the introduction 
of the yellow-oside-of-mercury ointment into the eye once or twice daily 
will Huffice to promote a cure. In cases where deep ulcers of the cornea 
exist atropine may be employed with benefit. 
What ia vascular keratitis 7 

Vaaeular keratitis, frequently termed parmus, usually accompanies 
trachoma, and is the result of friction on the cornea by the roughenod 
lids. The vascularity affects the superBcial layers of the coniea. Ves- 
sels appear, advancing from the periuhery, and pass just beneath the 
epithehnm, rendering it uneven. These increase rapidly in number, 
anii may eventually tonn a red, fleahy-appearing surface over the entire 
cornea. Tision is very much impaired, and in some cases almost com- 
pletely abolished. Frequently the vascularity will disappear if the rough- 
ness of the lids is corrected. In many cases not a trace uf the jjrevious 
vascularity can be determined, but in the miijority uf cases a residue re- 
mains which permanently interferes with vision. 

What is the treatment of vascular keiatitiB 7 

Removal of ihe cause which has produced the vascularity will, in the 
greater number uf cases, suffice tc bringaliouta cure. In severe cases an 
operation may be performed which has fur its obiect the cutting off of 
the blood-supply to the vessels on the cornea. This operation is known 
as peritomy or syndectomy. It consists in dissecting un a narrow strip 
of tne conjunctival and subjunctival tissue about the miole circumferenoe 
of the cornea. Instead of dissecting, the galvano-cautery may be em- 
ployed for the same purpose. The narrow electrode may be passed 
entirely round the cornea, burning sufficiently deep to destroy all vesBela 
that j^asa on to the corneal surface. These operations suffice to aid 
matenall^ in clearing up dense vascularity of the cornea. It has been 
the practice of some ODMators to use the crystal of the sulphate of cop- 
per in tliese cases, applying it directly tr "'" ' '' 



o the corneal surface. 



WhAt is suppurative keratitis 7 

Suppurative keratitis is a terra employed to designate a condition of 
the coniea in which there is a loss of snlstance from ulcerative processes 
and the formation of pus between the lamellic of the cornea, nhioh fre- 
quently finds its way into the anterior chamber. When suppuratire 
keratitis is extensive it produces a condition of softening of the coniea 
known as taruliHg maf'iciti. Many anthore describe a condition of 
abscess of the cornea. It ia, however, doublFul whether true absc^ 
of the cornea ever exists. Probably some opening to the surface is 
present in alt these cases. 
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What are the causes of suppuratiTe keratitis 7 

This IB usually due to the ince^jtion of some infectious materid, as 
wound of the corneal by the finger-nnil, a. piece of oyster-sliell, a stalk 
of hay, or some tienu-wirrying object. These oases are of rather fre- 
quent occurrence among farmers and fish-dealers. 
What is the treatment of sapporatiye keratitis ? 

The treatment of this condition is, on the whole, rntber unsatisfactory. 
Antiseptic lotions — principal among which is the hichloride of mercury — 
should be used Ireely to promote as thorough disinfection of the parts as 
is possible. Atropine should be employed to prevent iritic adhei^inns. as 
in this, form of keratitis iiitis is a &er|uent complication. If the pus has 
entered the anterior cha^niher and is there accuniulating — a condition 
iuown as hyjiopyoii kemtitu — a free paracentesis should oe performed, 
permitting of the escape of pus, and (he anterior chamber should be 
washed out as thoroughly as possible cither with a very weak solution 
of the bichloride of mercury or a solution of borio aoid. 
What is uIceratiTe keratitis ? 

The term is one given to designate the loss of corneal tissne from all 
causes aside from traumatism, (An injury to the cornea produces a su- 

Sriicial defect in the corneal tissue, the walls of which are usually clean, 
lis is known as simple traumatic iticer of the cornea. ) If the walls of 
a corneal defect are clear, the condition is known as simple ulcer of the 
cornea. When the walls of the defect assume a, ^yish appearance and 
the gray infiltration extends into the corneal tissue, the condition is 
known as one of ivjihrntire or iiifectiowi vlcer of the cornea. In some 



cases the grayish infiltration, with a defect in corneul tissue, apt>eu 
the margin of the cornea, extending along its pcripheiy. The siiai: 
this ulcer causes it to be known as a rreteentic ulcer of the cornea. 



other cases a grayish infiltration appears in the corneal tissue immedi- 
ately beneath the epithelium, extending in zigzag lines over a portion 
of the cornea, causing loss of epithelium eventually in all parts of its 
course. Its shape gives it the name of sirpeiit nicer of tlie cornea. 
Ulcers are also known as mqierfidaJ or rftc/i according as they affect the 
superficial or deep layers. 

What are the symptoms of ulcer of the cornea 7 
In advancing ulceration of the cornea pain, referable to the eye and to 



the parts subjacent, is more or less intense, usually being more severe 

when the superficial layers of the cornea, the epithelium in P^^ttjci ' 

) being destroyed. Photophobia is a marked symptom. The ii 



frefjuentiy involved, and, when it is, pain, referable to the side of the 
head, is a prorairient feature. The patient is unable to use his eyes. 
What is the treatment of ulcerative keratitis 7 
In the early stage of infccwd ulcer, when but little destruction of tis- 
. sue has ensued, it is advisable to destroy aUut'U«ii.\^>ifi\'BS'3w<^'wi"^ 
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of the ^vanic cautery. In cases where tbis is not applicable, Irequent 
instjUation of an antiseptic lotion ahoulil be used, io conneutJou with 
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^H atropine, 

^^M pus enters 

^^K paracentesis of the 

I 



-_ anil leus. lu cases where 

chamber ami shows a tendency to accumulate, 
■chamber is advisable. 

What is meaAt by the term "onyx" in ulcer of the cornea? 
When pns is produeed, accamixinying ulct^ration of the eorrica, it 
mctinies ucuuis that thc_ pus intiltratea between ihe lamella; of the 

__mea, and, gravitating to its most dependent portion, forms a patch in 

appearance somewhat like the lunule at the base of the finger-nad. This 

has given the condition the name of "onys." 



What is meant by tbe term 
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hypopyon keratitis " 7 
nea pus bus found its way into the ante- 
ritis a purulent deposit is formed in the 
lower jiiirl of the anterior chamber, the 
condition is termed hypopyon. In the 
treatment of ulcers of the cornea where 
hypopyon exists it olien becomes advia- 
able to make an incision through the 
cornea, ibrmine paracentesis, lor the 
pnrpose of evacuaung the pua (Fig. 8]. 
The operation devised by Samisch is 
also applicable in theae cases. It con- 
sists in making a free incision. uBuallj 
through the ulcer, and evacuating the 
puro-lymph contained in the anterior 
chamber. 

What are some of the reeults of 
ulceratiTe and suppurative kera- 
titis? 
Following ulcerative keralitit^ iis a di- 
rect result, perforation of the r-omea not 
infrequently occurs. The anterior cham- 
ber is evacuated, the iris is pushed tcft- 
ward into the opening, and in somecneeo 
where the loss of corneal substance is es- 
lensive. tie lens capsxtle is ruptured and 
the lens escnpea. As the suppurative 
process runs its eouise and is m prooem 
of healing, Ihe ojieiiing gmdnally ckeea 
by the formation of cii^^tiicial tissue, and 
un opmiy lakes the place of the ute of 
the ideer. Where perforation has en- 
1 there is, in the luajority of ctises, nn inclusion of tbe iris in UiO 
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^. The opacity resulting from ulcerat-ion without iL 

ceration of the iris ie known as simple leiuimMt. Where the iris is in- 
' ' ' ' 1 the eicatris the condition is known as adlifrfiit Itniamia, and 

.._ adhesion to the cornea produces the condition of inilerior sj/n- 

rehi'a, which may be partial or complete. Following the ulcerative or 
Buppurative procenseK in the cornea we may have cicatricial formations, 
including nimost the entire cornea. The new-forujed tissue oli«n pre- 
sents insufficient resiBtaDce to the intraocular tension, and bnlges in the 
weak parts, forming what is known as tiapkylomu of the cornea. This 
is known as mrtial when but part of the cornea is involved, and is tom- 
piete when the whole cornea bulges forward. 

What is the treatment of leocoma of the cornea ? 

In the early formation of leucoma some benefit may he derived from 
the employment of varioua agencies for promoting ihe clearing up of the 
opacity. Hot tlimentations, and at times (lie apulication of calomel or 
of ointmenis, may be oi' some benefit. When the leucoma is of long 
standing but Uttle can he dune to reduce the opacity in exteut or density. 
Where the centre of the pupil is covered by the cicatricial tissue, if some 
clear portion of the cornea remains, vision can usiially be greatljf im- 
proved by the making of an iridectomy in the portion corresponding to 
greatest corneal transparency. This applies as well to simple as to 
adherent leucoma, In certain ciises of adherent leucoma symptoms 
" glaucoma supervene which will be reUcved only by the making of 
iridectomy. 

How is the operation of iridectomy peifoimed ? 

Tiic operation may he done wilh cocaine aiiwathesia, hut, because of 
some pain which almost always accompanies the operation when cocaine 
alone IS used, ether must be given in a certain ponton of tlie cases. The 
patient is placed either in an operating chair or on the table, the operator 
standing tehind the patient's head. The eye and surrounding parts are 
thoroughly cleansed by washing the skin with soap and water, and the skin 
and eojduDctival sac with an antiseptic solution, prefemhly solution of 
bichloride of mercury, 1 : 5000 or 1 ; l<i,OCK). A stoji speculum is then in* 
iniduced between the lids. An inrasion is then made through the cornea, 
after fixing the eye with fixation forceps, either with the keratome or 
(Iraefe knife, usually a little back of the clear margin of the cornea at 
the point selected- Care must be taken not to wound the iris or lens. 
The fixation forceps are then transferred to an assistant, and the cur\'ed 
iris forceps introduced ihrongh the wound into the anterior chamber 
with the blades closed. The blades are then permitted to open, and a 
firm hold is taken on the iris near its tree margin. It is tnen gently 
wilhdrawD aad a piece cut off with a small iris acisBors. The remnant 
of the iris is then restored to Ihe anterior chamber by mcwvi, o? ^.■ms " 
spatula, the margins of Ihe wound ai!^o,b-W:4, lWs^w\Si.'wa"P«o»>'<'*-' 
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tlie eye bandaged. Recovery from such uu operation takes place in from 
five to t«n days. 

What is the treatment for stapliyloma of the cornea ? 

WTien staphyloma is in il« very early st«ge, and is partial, it may be 
frequently aborted by means of iridectomy. In the ojivanced stage, or 
when it involves nearly all of the cornea, iridectomy is of no avail. The 
protrusion must then be excised or the eye enucleated. Escision of the 
staphyloma is done in various ways by different operators. A commoa 
method is to pierce the staphylonta at its haae with a Graefe knife, and 
cut it off at the aclero-comeal margin. Before the protrusion is excised 
sutures are so placed through the conjunctiva and cpiBcienil tisane that 
the opening may be somewhat closed afterward. The lens is usually evao- 

ited ami the sutures tied. After such a: ^-_i...- 

ajlually, an 

artificial e. 



X ration healing tabes place 
, suitable, however, to bear 



^mdualiy, and a shrunken stump i( 

an artificial eye. 

Wliat IB the operation for tattooing the cornea ? 

This consists in chaiiRing the color of (he scar-tissue from white to 
black in the portion corresponding to the pupil. It is performed under 
antestheaia with cocaine. A atop speculum is introdaeed, and india ink 
in the form of fine powder or a thick paste is spread over the part to be 
colored. Then with an inatrumeot consisting of a number of needles 
placed closely together the cornea is punctured in an oblique direction 
over the area to be tinted. This process is continued until the desired 
degree of color is obtained. At times it is necessary to repeat the operar 
tion. The reaction attendant upon this operation is usually slight la 
some cases it is quite severe. The operation, however, is eompatutivdy 
hamileBs. It is done for the cosmetic effect only. 

What deposits take place In the corneal tlgstie ? 

Metallic and chalky Jeposita. The metallic deposits usually observed 
arc those of the carbonate of lead, which forms a white, densely-opaque ' 

mass. It results from the employment of solutions of the acetate of . 

lead in the eye when ulcer of the cornea is present. A depoat of I 

chloride of silver is sometimes ibrmed as a result of the use of strong 1 

solutions or the crj-slal of nitrate of silver in treating corneal ulcere, 1 
followed by the instillation of solutions of the bichloride of mercury. 1 
In some cases of chronic superficial kenititis observed iu trachoma 
chalky deposits are found. In the form of keratitis known as " ribbon- 
shaped keratitis" chalky deposits are frequently present. 

What IB the treatment of deposits in the cornea ? | 

The most favorable results are obtained by scraping and by excisioD. i 

The eye is antcsthctiKed with cocaine, the lids held apart by a speculam, 1 

and 1}>B mnifn scraped by nieann of a small, sharp curette. The deposit is J 

eare/b/Jy removed and a couipross blindage ])l;u.-ed over the eye. Lxoision ' 
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of tie dejwBit iB effected by the use of a, Beers or of a cataract knife. 
The knife is pafised tlirou^li the KunerfivLiLl kyera uf the wrnea beneath 
the deposit and the deposit carefully excised. Atropine ia instilled and 
the eye bandaged. Healing usually progresaea rapidly. 
What is conical cornea? 

It consiata in the bulging forvrard of the central portion of the cornea, 
forming a cone tlie base of wliich correspondM to the periphery of the 
cornea, the apes to the centre of the coniea. The cone is transparent 
A high degree of myopia in the centre of the cornea is produced by this 
conditJoR. 
What iB the tieatineat of conical cornea ? 

Because of the conical shape of the cornea vision is very imperfect, 
ftnd it IB difficult to adjust glasses (hat will be of much benefit to the 
patJenL It is therefore desirable to restore the normal curvature of tlie 
cornea. Various methods of operating have been devised for this pur- 
pose. An operation which has given beneficiaJ results is that of remov- 
ing a email circular piece of corneal tissue from the apex by the use of a 
Bmall trephine. Atler the piece has been punched out the cornea heals 
with a small central cicatrix, and the conical curve of the cornea is very 
much reduced. This operation was devised by Bowman. Another ope- 
ration is to excise an oval piece of the cornea at the apex. This is also 
attended with very good results. Other operators have succeeded by the 
use of the calvano-cautery in cauterizing tne apex of the cone, with good 
resulla in the improvement of vision. 

Wliat forms of tnmor la the comea subject to 7 

Epithelioma, sarcoma, and dermoid tumors are sometiiaes met with 
on the cornea. The form of epithehoma closely resembles that met with 
in other parts of the Iwdy. Sarcoma, when it exists, is nsually subse- 
qnent to sarcoma in other parts of the eye or is communicated from the 
lids or orbital tissnes. Dermoid tumors are congenital in their origin, 

C renting the ordinary tissues of dermoid tumors in other purls of the 
y ; that is, they present the formation of skin by hair-ibllicles and 
glands, and are sometimes pigmented. 

What is the tieatment of tumors of the cornea ? 

Excision should be employed where practical. In caaes of epithelioma 
it is advisable to cauterize the base of the tumor after thorough excision 

I has been practised. 

' What is the treatment of lacerated wounds of the coniea ? 

As a rule, in lacerated, non-perforating wounds of the cornea all that 
k required is earefiJ cleansing of the eye and the applicntion of a pro- 
tective bandage. In some cases where iritis is feared it is ndvinable to 
instil atropineinto the eye. In perlbrating wounds the iris is freijiiently 
involved. It prolapses or is incarcerated in the wwMvi. "EoAivsa vis. 'v^t 
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protniding part of the membrane aliould be practised in eveiy recent 
case. Atropioe shonld be instilled, the margiDs of the noand iic^iuted 
as perfectly as possible, luid after thurough cleansing witli an antiseptic 
solution a coinjiressed bandage should be applied. 
Are foreign bodies in the cornea met vit^ ? 

They are, and are of very frequent occurrence and of all varielies. 
Piirtieies of coal and iron are most frequent. 

Hot are foreign bodies in the cornea detected? 

The patient often cornea with the eoniplainl that he has a foreign body 
under the upper ltd. In ull such cases, if on evcrsion of the upper lid 
the foreign twdy is not diuoovered, the cornea should be carefully exam- 
ined by the use of the oblii^ue method. The minutest particles can be 
his miinucr and their removal effeotcl. 
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What is the treatment of foreign bodies in the comea? 

The offending particles shonld be removed at theearliest possible time. 
A drop of cocaine is instilled, and after the comea has become anses- 
thetio the particle is raised from ite bed by the use of a spud or of a 
foreign-hody needle, the surfaces of the depression produced thoroughly 
cleansed, and a solution given with which to keep the eye in an aseptic 
condition until the wound produced by the foreign body and by the 
efforts in its removal has healed. 
What forms of horns of the comea are met utrith ? 

Burns by powder, by aciila, by lime and other alkalies are not nncom- 
■ mon. Bums by powder often produce defects which interfere with vis- 
ion, but the presence of the remains of powder-gniins in the comea are 
of no particular danger or significance except when they occupy the 
pupillary area. Bums with acida leave nsually but little opacitv. Bums 
irora quicklime and from other alkalies are very apt tji cause ienee opa- 
cities, which even without destruction of the comea make vision almost 
impossible. The opacity produced by lime usually heeomes much more 
dense some weeks after the injury has been received than is evident at 
the time or a few days afterward. The entrance of niolten lead or iron 
into the conjunctival sac frequently produces but little injurious result. 

What is the treatment of bums of the comea ? 

In burns from powder aa much of the substance of the powder-grains 
as |)OMible should he removed. The use of a lioric-acid solution to pre- 
vent infection should be employed. Ilealing under these conditions _ 
usually progresses favorably. In the case of a recent inception of acid ' 
the copjnnctival siio and corneal surface alinuld be thoroughly washed 
With some alkaline solution : a solution of biciirbonate of sodium is 
Tery ezcelleat for this puriMwe. In the case of the inception of ammo- 
itJ» rhe eve should be well washed out with clean water to which a 
jSb" i/tojR." ofneetic acid or of vinegar are added. In bums from 
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lime care should be taken to carefully cleanse the lids, to remove all par- 
ticles of lime : a solution of boric acid may be employed for this purpose, 
and a 10 per cent, ointment of boric acid should be given to the patient 
. to be stuffed into the eye at relatively frequent intervals. In addition to 
this, a solution of atropine may be employed to produce dilatation of the 
pupil and prevent adhesion should iritis threaten. Precaution must be 
taken to prevent adhesions between the cornea and conjunctivae in cases 
where the conjunctival tissue is also injured. These may be prevented 
by passing a probe frequently between the conjunctiva of tlie globe and 
of the lids to break up any adhesions that may be in process of forma- 
tion. 

THE SCLEROTIC. 

What is the sclerotic coat of the eye ? 

It is the white outer membrane of the ball of the eye which, in con- 
nection with the cornea, forms the fibrous coat of the eye. It is very 
strong and inelastic, and serves to retain the form of a globe by its re- 
sistance to the intraocular pressure. It forms the surface of a si)here 
having a radius of about 12 mm. Anteriorly it is continuous witli the 
tissues of the cornea. At this point it measures about 1 mm. in thick- 
ness ; 6 to 8 mm. back of the sclero-corneal margin it measures about ^ 
mm. in thickness. ]t becomes slightly thicker as it approaches the pos- 
terior pole of the eye, and in the vicinity of the optic nerve it reaches 
about 1^ mm. in thickness. It gives attachment to the tendons of the 
extrinsic muscles of the globe. At the equator of the globe the sc-lerotic 
is pierced by four openings which give passage to the veuo' vorticosce. 
A little to the inner side of the posterior pole of the globe there is a 
circular opening through the sclerotic which is crossed by bands of 
connective tissue, fonning a sieve-like opening known as the lamina 
cnbrosa. Tliis measures about 2 mm. in diameter, and gives entrance 
to the ner\'e-bun(]les of the ()i)tic nerve and to the principal vessels 
of the retina. Encircling and near the optic nerve the sclerotic is 
pierced by small openings which give passage to the ciliary arteries 
and to the ciliarj- nerves. 

What is the structure of the sclerotic ? 

It is composed of bundles of connective tissue passing in all directions, 
and bound together by an interfibrillar and interfttscicular cement-sub- 
stance. A capillary network with wide meshes passes through the entire 
membrane. The sclerotic is poorly supplied with nerves. A lymph- 
* system is found resembling that of the cornea. 

What is the canal of Schlemm? 

This is a small circular canal situated about 2 mm. posterior to the 
S(*lero-corneal margin and near the inner surface of the sclerotic, which 
communicates with the small spaces between the fibres of the ligamen- 
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turn pecUnatum, and is considered to be a lymph-canal aiding in the 
passage of fluids from the interior of the globe. It m not always siogle, 
but may be divided at times into two or three smaller canala. 

What is the capsule of Tenon 7 

This is a Bac of connectiTe tissue which surrounds the posterior part 
of the eye and serves aa a socket in which the globe rotates. It is 
tiiin posteriorly, but becomes thicker near the equator of the globe, 
passes foisrard, is penetrated by the muscles of the globe, and is at- 
tached to the selerotio about 1 line back of the aclero-comeal junction. 
This capsule is divided into two portions, one of which, the visceial 
layer, is closely adherent to ihe sclerotic, the other, the parietal layer, 
lies against the fat of the orbit. The opposed surfaces of this sac are 
covered with eiidotholiujn, moistened by secretion, which favors the easy 
movement of the globe. 

What inflammations is the sclerotic Buhject to ? 

A form of inflammation known as migderiliii, occurring in the ante- 
rior segment of the sclerotic, is not infrequently met with. It consists 
of a deep congestion of the afiected part, which presents a. dark-red ap- 
pearance just beneath the coqjunctiva. The coiyunctiva becomes in- 
volved also, and the maas at the inflamed point is slightljF elevated. The 
inflammation usually occurs in single patches, circumscribed and slightly 
nodular. It is veiy slow in its progress, and often includes the whole 
thickness of the aclerotia. It has a tendency to travel around the cor- 
nea, aflecting atintervala the whole of the anterior segment of (he globe. 
It is not infrequently associated with a chronic form of keratitis, and ia 
also complicated in some cases by inflnmmatiou of the iris, ciliary body, 
and anterior segment of the choroid. It is then known as anterior 
uveitis. 

What is the cause of episeleritia 7 

It occurs most frequently in ^outy individuals and in those who suffer 
from rheumatism. Children of a tulierculous habit are also attacked, and 
in these the conilition known as anterior uveitis is most fre'|uently met 

What is the treatment of episcleritis 7 

Local treatment alone is seldom sufficient. Hot apphcations mav be 
employed with benefit In cases where iritis exists atropine shoula be 
used, and in cases where slow ulceration of the cornea is also threatened, 
some stimulating application other than the hot fomentations, such as * 
calomel or the ydlow-oxide-of-mercury ointment, may be employed with 
beneflt. The constitutional treatment consists in the giving of remedies 
directed against the gouty or rheumatic oondition. The salicj'lale of 
Boiliam and also the iodide of potash, used in connection with colchicum, 
^/'ivi/ far a hng period of time, produces beneficial results. Siuue pho- 
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tophobia is oilen a pronouncud Byuiplum in some cases, the eye should 
be protected from fifilit by the use of blue glasses or the putient may 
remain in a room that is partly darkened. 

What are the results of episcleritis 7 

In not a few cases where the sclerotic is deeply involved, the inflam- 
mation reBultB in thinning the sderotie in its anterior segment, and the 
intraocular pressure subsequently loads to bulging of the sclerotic at tlic 
weak point and te the production of scleral staphyloma. 

How should wounds of the sclerotic be treated 7 

Rupture of the sclL-rotic by blows on the eye occur almost always 
without an accompanying opening through the conjunctiva, and por- 
tions of the vitreous, with at times the lens, escape benealh. the con- 
junctiva. If the lens alone is found beneath the conjunctiva, it may be 
permitted to escape by incision through this meuorane. the wound 
thoroughly cleansed with an antiseptic, a compress bandage applied, 
and the eye left to recover. If there is an escape of a eonsiiderable 
amonnt of the contenta of the globe, it becomes necessary to remove 
the globe ; and this should be done early. If the rupture is slight and 
the mterior of the eye is clouded by (he nwjurrence uf heuiorrliages, it 
is well to apply a compress bandage and let nature proceed to a clear- 
ins; up of the media before any operative measure is undertaken, as 
after this operative procedure may be unnecessary. Should the wound 
occur through the anterior portion of the 8<ilerotic, involving the attach- 
ment of the ciliary body, the danger to vision by slow inflammatiun and 
to affection of the fellow-eye through sympathy may be veiy great. It 
is in such eases Bometimes necessary to remove the globe to prevent fur- 
ther im'uiy. 

Cleanly incised wounds, even if nuite extensive, if they do not involve 
the ciliary body, usually iieal kindly and favorably under the influence 
of a compress bandage. Wounds in the anterior fourth of the sclerotic — 
that portion known as the ciliary region— are particularly dangerous, 
because of the effect liable to ensue trom infection of the ciliary body 
and from irritation to this part through cicatricial contraction. Sucn 
eyes, if they are not immediately removed, should be carefully watched, 
and on the first sign of sympathetic inflammation to the feUow-eye or 
of the appearance of glaucomatous symptoms to the injured eye they 
should be removed. 

' THE IRIS, ODJART BODY, AND CHOROID. 
What is the second membrane of the eye ? 

It is composed of the iris, ciliary body, and choroid, and is known as 
the vascular membrane, tunica vasculosa, or uveal tract. It is verj' rich 
in vessels and nerves, and is pigmented throughout e.tccpt in albinoea. 
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Wliat is an albino ? 

An individual whose tissues tlirougliout tlie body arc without pig- 

What is the iris 7 

The iris is a circular, membnine perfomtai in its centre, nhich hangs 
as a curtain in the anifirior portion of the eye and serves to regulate the 
ainuuiit of light admitted to the interior of the eye. It measures about 
11 mm. in diajnet«r. It springs Itodi a root whicli is atlauhed to the 
eiliary body and to the ligamentuni pectinatuni. Its free margin reata 
HgaJDSt the anterior capsule of the ciystalline lens when the pupil is con- 
tracted or moderately dilated. In a state of masimwm dilatation it 
hangs tree in the aqueous humor. The trie serves to separate the ante- 
rior from the postenor chamber of the eye. From before backward the 
iris is composwi of a layer of endothefrnm, posterior to whieh is the 
Stroma of tiie iris, composed of a framework of connective tissue con- 
taining hundlea of radiatmg fibres and of interlacing fibres. In the 
stroma of the iris are found the blood-vessels and nerves, and in colored 
iiides pigment-cells more or less nnmerons are deposited. Near the 
pupillary margin of the iris, extending for a dislanee of irom 1 to IJ 
mm. , and being about ^ mm. in thickness, is the circular muscle known 
as the iphmcler rriih's. Posterior to the slronia of the iris is the uveal 
layer, which consists of two lavera of deeply-pipmented cella. The pig- 
ment consists of minute granules placed in cells Laving indistinct nuuei. 
What IB the strnctnre of the sphincter of the iris ? and vhat is 
Its nerve-supply ? 

The sphincter of the iris is eoniposcd of non-striated muscle-fibres, 
and receives its nerve-supply from a third or motor oeuli. 
From what source is the vaBcular and nerve-snpply to the iria 
derived ? 

The vessels to the iris come from the long ciliary arteries, whieh are 
two in number. Tliey pierce the sclerrjtic near tlie optic-nerve entrance, 
pass ibrward between the sclerotic and choroid in the horizontal merid- 
ian, and just before reaching the root of the iris in the dliai^ body 
divide and send one branch above and one branch below, encirclmg the 
iris. These branches meet in the perpendicular meridian and anasto- 
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mose, bat not very freely. This circle' ia termed the circalia frvia 
major. From it radial branches are sent into the iris to the papillary 
margiD, where they break up into a capillaiy network and form the cir- 
cubis iridia miiioi: The venous blood from the iria is conducted to the 
dliaiy body, and finds exit frvm the globe principally through the ante- 
rior ciliary veins. The iria ia richly supplied with nervea of sensatioD, 
derived from the ciliary nerves, which are branches of the ophthalmic 
ganglion and of the niwal diviaion of the fifth. These nerves enter the 
iris from the ciliary body at its root in relatively targe trunks, tea to J 
twelve in number^ and pass into the stroma of the iris, where they formV 
a rich plesus from which terminal filaments are given o"" 

What is the hyaline membrane of the iris ? 

This ia a thin membrane found between the uvea and the stroma of \ 
the iris, which is continuous with the lamiua, vitrea of the ciliary body I 
and the choroid. 

Oil vh&t are the contraction and dilatation of tiie pupil dependent ?! 

These movements are very complex. The contraction of the pupil if 
brought about by nervous impulse to the sphincter papillae through tht^ 
thira or motor oculi. This motion is not under control of the will, hoi 
is dominated by certain stimutL Contraction of the pupil is bronghl 
about by light being refiected into the eye, by the efiort of acconi^ 
modation, etc. Dilatation of the pupil depends on atimuktion of th4 
sympathetic through its vaso-motor branches and the removal of etimnf 
to the filaments of the third. It cannot be demonstrated that radiadnL 
muscular fibres exist in the human iris. It is therefore thought thw 
dilatation of the iris is brought about by contraction of the walls of thl 
blood-vessels, and consenuent diminution in their lumen. . 

of ao much blood from the iris lessens the amount of its bulk, and neces^] 
aitates the removal of the remaining anbatance of the iris toward i' 
root Division of the ihird nerve alone produces but moderate dilatatioal 
of the pupil, proving that some other influence must be operative tQ« 
produce the masimum dilatation. Paralysis of the sympathetic pro>^ 
duces maximum contraction of the pupil, demonsCratinjf the fact th" 
dilatation of the blooil-vesaels ezerts a strong influence in reducing tl 
pupil to a minimum size. 

What ifl the ciliary body? 

This is a portion of the vascular tract of the eye which if 
of a connective-tissue framework containing non-striated muscle-fibr 
hiood-vesaels, and nerves. It measures about 1 mm. in thiekneaa ii 
thickest portion, and is about 4 mm. in length. It ia attached to tL 
salerotic oy an annular hand of connective- tissue filaments at a poi^ 
about 2 mm. back of the clear margin of the comeu. It contains tH 
iBuaeie of accommodation, which ia composed of non-striated fibrea a 
^pt^red in bundles. Some of these paws meridianly; others o"'" 
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bundles pass equatorially. This muscle serves to change the curvature 
of the crystaUine lens in such a moiiiieF that the focus of rays of light 
for obijectij at different distaDces may fall upon the retina, at the will of 
the oBaerver, Depending from the inner Burface of the ciliary body are 
the cihary processes. They are about seventy in number, are very vas- 
cular, and serve to secrete the nutrient fluids in the interior of the eye 
which go to Buataia the vitality of a portion of the vitreous, the lens, and 
the cornea. The nerve-snpply to the ciliary body is plentiful and is 
derived irom. the eiliaiy nerves. The ciliajy body is eontinuooa with 
the churaid in its deeper layers. The inner layers of the ciliary body 
are the lamiDa vitrea and the uveal layer. These correspond in struc- 
ture to the same layers in the iris, and are continuous with them. Pos- 
teriorly these layers are continuous with the lamina vitrea of the choroid, 
with the pitment-layer of the retina, and with the franiework of the 
retina. In the anterior portion of the ciliary body the pigmented layer 
is composed of a double layer of pigmented cells ; in its pimtcrior portion 
back of the apices of the ciliary processes the inner layer of cells is not 
pigmented. 

Wliat is the choroid ? 

The choroid is a pigmented membrane which covers the inner poste- 
rior two-thirds of ',he surfiice of the sclerotic. It is composed from with- 
oat inward of—first, a thin pigmented layer which is attached to the 
sclerotic and is known as the tammn fusca (by some regarded as part of 
the sclerotic). It is composed mostly of branching pigmented ceils, and 
is aiinost entirely devoia of blood-vessels. Between this and the next 
layer of the choroid is a space known as the perichoroidal lymph-space, 
the walls of which ore hned with endothelial cells. The next layer is 
Uie ao-called limina miprachoroiilix. This membrane contains the large 
vessels of the choroid, of which the arteries are derived from the short 
dliary arteries, eight or ten in number, which pierce the sclerotic in the 
region of the optic nerve_. They break up into a network, and send 
radial branches into the inner layer of the choroid, which is known us 
the chnrioetxpiUaTis. The veins in this layer gradually converge and 
form the trunks of four large veins which pass out of the eye at the 
equator and are known as the venae vorticoste. These lar^e vessels are 
held in position by a framework of connected tissue, which is interspersed 
in the brunette by numerous branching pigment-cells. Interior to this 
layer is a thie membrane composed of connective-tissue fibres, clastio 
and oon-elaatic, termed the elastic membrane of Sattler. This layer ex- 
tends from the optic nerve to the ora aerrata of the retina. The lamina 
Buprachoroidse does not stop at this point, but is continuous with the 
oihary body. Finally is the last layer of the choroid, the lamina vitrea. 
This 18 a hyaline membrane, and is closely connected with the outer la^'er 

e ciliary body, 
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What IB the ftmcHoa of the tunica vasculosa 7 

It servea to form a dark chamber of the interior of the eye and (o 
resiilatc the amount of light that enters that chamber. By ifs vascular 
supply it funiishca nutrition to the outer tuyere of the retina, to the 
vitreous, crystalline lens, and to the cornea. 

What are the general STmptoms of iritis 7 

The mobility of the iris is always iinmired. When light is reflected 
into the eye or a m;^driatic instilled, the ailatatiou produced oueurs slowly 
if posterior syneehite have not formed. If they nave formed, the dila- 
tation is also slow and the pupil assumes an irrejgular shape. The color 
of the iris is always changed irom the normal, is darker, and presents a 
blurred or muddy appearance. The vision is more or less impaired accord- 
ing to the amount of exudation in the anterior chamber. There is marked 
injection of the pericorneal blood-vessels, and a rosy zone encircles the 
oomea, which usually presents a dark-red appearance. Pain is usually 
severe in acute cases, being most noticeable to the patient at night. The 
pain is referred to the temple or forehead, and is of a dull, constant 
character. 
What are the forms of iritis 7 

Thev may be divided, according to appearance, into serous, spon^, 
and plastic ; according to cause, into rheumatic, syphilitic, traumatic, 
suppurative, and tuheroular. Simple h^vperaemia of the iris sometimes 
occuis OS an accompaniment of rheumatism or gout, without passing into 
the true inflammatory condition. 
What is serous iritis 7 

This form of iritis has been termed descemetitis by older writers, but 
in fact has nothing to do with inflammations of Descemet's membrane. 
It consists it) the throwing out of an exudation irom the iris which has 
been termed serous. Deposits of a dbrinous nature also lake place on 
the posterior surface of the cornea, forming in iluts oaually rang«i in the 
shape of a pyramid, with the base at the lower part of the cornea, the 
apex reaching to the ceotre of the cornea. The aqueous is turbid, and 
vision impaired in proportion. Adhesion of the mftrsia of the pupil ta 
the anterior capsule of the lens occurs, and is sometimes vei^ persistent. 
The pain accompanying this form of iritis may he comparatively mild or 
very severe. 
What axe the causes of serous iritis ? 

Serous iritis may occur an a rheumatic or as a syphilitic iritis. Tlia 
name has reference purely to the form of exudation observed. 
What is spongy iritis? 

This form of iritis also ilerives its name Irom the nature of the esnda- 
liin). Tlie exudation fhmi the iris into the anterior chamber eonaists of the 
■1 of the blood, which coitgnhtvs when it comes in contact with the 
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aqueous, and filla tlie whole anterior chamber with a spongy mass. The 
tendency to the formation of deposits on the posterior surface of the 
coTDea and to permanent adliesionB between ins and lens is not great. 
Pain iiccouipanying this condition iausually prunouneed, and the peri- 
corneal and coiyunctiTal congestion is also very pnmonnced.^ For the 
first few days the exudation remaina nnchanged. On cessation of the 
production of the exudation, tliat which occiipiee the anterior chamber 
begins to shrink and the shrinkaEe progresses. The mase gradually 
diminishes and disappears. 
WMt is plastic iiitiB 7 

s form of iritis derives its name irom the tendency which it pos- 
to produce adhesions between iris and lens and of forming an oc- 
clusion of the pupil. The aqueous becomes cloudy, and vision is usually 
greatly impaired during the progress of the disease. 

The gj/mptonu may at times be very severe. 
What are the causes of plastic iritis ? 

It may be from syphiha, rheumatism, traumatism, or from sympathy. 
What is itaeumatic iritis 7 

It is any form of iritis which has rheumatism or ^ut as its cause. 
Rheumatism may produce serous, plastic, or spongy iritis according to 
the peculiarity of the individual A form of rheumatic iritis not infre- 
quently met with is of the plastic variety, progresses slowly, and is accom- 
panied with very little pain or local disturbance. Rheumatic iritis is 
very prone to relapses, and the so-called recurrent iritis is often of the 
rheumatic type. 
Wlat is syphllitie Iritis 7 

Syphilitic iritis is any form of iritis which has syphiha as its cause. It 
may appear in the serous, spongy, or f;ummous form. It is sometimes 
diffionlt to determine the cause of iritis, particularly if of the syphilitic 
variety, and it becomes necessary, in the absence of the history of syphilis, 
accompanied by the absence of a history of gout or rheumatism, to deter- 
mine the diagnosis by the employment of antisvphilitic remedies. One 
fimn of syphilitic iritis is pathognomonic. This is the so-ailled gum- 
I moue iritis. Itconsisis in the formation of gnmmata in the subslanceof 
the iris. These are at fintt small, and appear in the inner Kone of the 
iris about the margin of the piJP'l- At tunes the disease is not multiple, 
but one gumma appearing. This may attain to a large site and extena 
over the whole width of the iris. These small gummata which form in the 
inner zone are usually of a dusky-red color. They are slightly elevated. 
If the gumma attdns to a large size, it becomes somewhat pale at its 
apex. Tliore is but one form of iritis that might he confounded with the 
jrammons form occurring in syphilis, and that is the tuberculous iritis. 
^Oiis form of iritis,_ however, is subacute. Tlie elevations do not first 
L Hftfeax at the margin of the pupil, are tkot so ted, %»d. is% -b^ ^sKutm^ 
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panied with such marked coogestion of the iris. In .r— 

the perivascular ii^eotion m very pronounced. In the tuberculous but 
alight. Syphilitic uitia is usually accompanied with very great pain. 

What is snppuratiTe iritis 7 

A form of iritis in which the i}roduction of pus takes place. It ia 
usually accompanied with suppuration of the whole uveal tract unless it- 
is the result of traumatism, when ouly the iria and (biliary body need 
necessarily take part. Low conditions of the system prodispose to this | 
formj)f iritis. It is a very uncommon disease. 
What IB iQcarrent iiitiB 7 

Recurrent iritis may be syphilitic or rheumattc. As its n, 
it affects the individual repeatedly. Unfavorable conditions oi 
produce a recurrence. 
What is the treatment of iritiB 7 

It is very necessaiy to prevent and to break up adhesions between f 
the free margin of the iris and the anterior capsule of the lens. " 
this purpose mydriatics are employed, the one most commonly u 
being atropine. In certain cases this mydrintic produces a marked ii 
flammation of lids and coii,iunctiva, and will not be tolerated by '' 

patient. In these cases it is found that duboisine will ofben be DC 

without the disagreeable results produced by solutions of atropine.. 1 
Warm fomentations lo the eye will also aid in promoting the action of 1 
the mydriatic in causing dilatation of the pupil. The use of atropine 
is frequently suffioient to allay the pain which is present. If this does 
not sutfice. leeches should be applied to the temple in the form of the 
natural or artificial leech. Blisters may be used, but are not very 
efficient, I-ieechea are applied in the following manner: The skin on 
the temple immediately (uick of the angle of the eye is the place best 
suited foT their application. The aurrace is cleansed with soap and 
water, and lastly with clean water, and the leech, contained in on ordi- 
nary leech -glass, is permitted to become attached to the skin. It is best 
to employ five or sis, and to atnSne their operations to a space on the 
temple that could be covered with a silver quarter of a dollar. The 
leeches are permitted to remain until they have filled themselves and 
drop off. The surface ahould then be washed with an antiseptic solution 
and a warm, moist bandace applied to encourage the bleeding. Four lo 
six ounces of blood should be removed. After leeching the patient 
usually experiences great comfort and enjoys a retreshing deep. Photo- 
phobia usually exists, and the patient shuuld be kept in a darkened room 
■nd shoidd wear a shade or dark-blue glasses to protect the eye Irom the 
light. Frequent bathing in hot water will be found lo give relief and to 
fiivor the afeorption of the exudation from the anterior of the eye. 

What are the results of iritis ? 
2Jie most Sequent reBtdt is the formation of permanent bands of ad- 
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rbesion between the iria and the anterior capsole of the oirslalline lena. 
These are called ptw^mbj- ^lechite. They ma^ be partial or complete. 
When partial, the ii(jary to the eye is comparatively slight. When com- 
plete, the condition is usually associated with the presence of an exuda- 
tion whiuh occludes the pupiUury space. In a short time the secretions 
Irom the posterior cliamher cause tne iris to bulge forward ; the jiupil is 
sunken, producing a condition known as crater pupil. This bulging for- 
ward of the iris indicates retention of the fluids secreted in the eye, the 
globe becomes hard, and a condition of glaucoma ensues. 

What is the treatment of this complication in iritis ? 

The treatment is principally operative, and is emplo;red in those cases 
where total posterior synechia or occlusion of the pupil exists. It eon- 
sistu in removing a portion of the iris. In recurrent intis it is sometimes 
advisable to perform iridectomy, which, in connection with internal 
medication, not infrequently suffices to com the patient 

What iB cfclitis? 

It is an inflammation of the ciliary body, and may occur as a aerous or 
as a suppurative inflammation. In cyclitis tliere is deep pericorneal in- 
jection, with pain referable to the temple and aide of the head. On 
palpating the eya through the hds the patient experiences a tenderness 
of the parts. In serous cyclitis the anterior portion of the vitreous, aa 
well as the aqueous, becomes hazy and the fundus is obscured. Suppu- 
rative cj'clitis is usually associated with suppurative choroiditis and iritis. 

What is plastic cyclitis? 

This is a form of cyclitis by which an exudation of plastic lymph is 
thrown out, which usually forms a layer in the anterior portion of the 
vitreous behind the lens. This exudation becomes organized and takes 
on the form of cicatricial connective tissue. In certain cases this mem- 
brane forma a firm partition between the lens and the posterior parts of 
the eye. Examination with the obliq^ue method discloses a grayish mass 
back of the lens, situated at its penphery when the membrane is not 
complete. This form of iritis is usually extremely slow in its progress 
and frequently compromises vision to an alarming extent. 

What are the canses of crcUtiB ? 

Rheumatism and syphilis play a prominent r6Ie, but traumatism is by 
far the most frequent cnwse of its production. The entrance of a foreign 
body into the e;i'e or a lacerated or punctured wound, carrying minute 
germs of infection, suffices to produce the disease. 

What is the treatment of cyclitis 7 

Removal of (he cause if possible. If this cannot be done, atropine, 
hot applications, wilh internal medication directed to any BSHtE.veia-sE'ftr 
disposing eauae, should be employed, 
i~Eye 
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What is tlie appearance of the normal choroid ? 

In the living subject the lilioroiJ mast be stiidiiid by use of the oph- 
thnlmoseope. When examiniiil in this way the fundus of the eye pre- 
seuts a, reddish reflex vhen light is thrown upon it. This reddish refleK 
is produced by the reflection of light from the ehoriocapillariH of the 
choroid, the pigment.-layer of the retina, and the pigment-eella distrib- 
ntod throughout the choruiJ. The reddish baukground is complete 
throughout the fundus of the globe, except at the point of the entrance 
of the optic nerve, where thereis a pale pink circular disk from which 
the nerve-fibrea pass and lire distributed on the surtucc of the retina, 
and the blood-vessels of the retina emerge, divide, and pass lo the vari- 
ous parte of the retina. The fundus usually presents a mottled appear- 
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nnue, which is more marked in the brunette tlmn in the blonde. This 
mottled jippeamnce is due to the presence of pigment in the spaces be- 
tween choroidal vessels. In the blonde the large veasela of the lamina 
suprachoroidsB am visible, and the fiindna is of a pale-pink hue. In the 
branett« the color is deeper, and in the negro it Decomes very dark and 
in some cases is of a slate color. In the albino the blood-vessels of thf 
choroid can be distinctly seen, and the shining through of the white 
sclerotic givea the fnndiia a very light pink tone. The blood-vessels of 
the redna course over all parts of the fundus, except at a point near the 
posterior pole of the globe known as the macula lutea, where the surface 
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is free from blood-vessels and the fundus presents a 
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fleeted on to it. Consequently, esaminations made wlioti the pupil \i 
small or illumination weat give a darker background than is the caae ii 
the same eye whou the pupU is large or the '" ' " 



What fonoB of inflammation is the choroid subject to ? 

StirouH, plastic, purulent, tubercular, and syphilitic. 
What is serous choroiditis? 

This form of choroiditis is characterized by a difiiise haziness of the 
vitreous, which conlaius minute floating opacities. It is usually accom- 
panied with slight episcleral congestion and with slight pain. On look- 
ing into the eye the fundus 'm obscured and minute floating bodies may 
be discerned. Increase of the tension of the eye is Kometimes noljce- 

What is plastic choroiditifl? 

It eonaista in an inflauimatory process which occasions the throwing 
out of an esudation which unites ttie choroid and retina, and eventuates 
in the destruction more or less of the outer layers of the retina. 

What are the causes of serous and plastic choroiditis ? 



What is the treatment of plastic choroiditis ? 

Nothing can he done to prevent changes that must necessarily lake 
place in the perciiiienl layer of the retina from its participation in the 
jilastic process. The internal administration of the iodide of iHttash and 
of mercury in ayphilitio eases will often produce very excellent results 
and will slop the progress of the disease. Where syphilis is not the 
causative agent tonic remedies and measures to improve the general con- 
dition of the patient are advisable. 

What Is disseminated choroiditis? 

It is one form of jita)>tic choroiditis, and it is distinguished by the gen- 
eral character and distribution of the atrophic patches produced by plastic 
choroiditis. These are distributed throughout the fundus, and are usually 
irrregular in Bize, some of the patches beine veiy small and some vety 
large. They are also irrejrular m shape. The atrophic patches are the 
result of the exudation which is thrown out in plastic choroiditis. These 
spots of exudation appear first as pale, ill-deSned. irregular patches. 
The exudation gradually ab«irhs, carrying with it the pigment layer of 
the retina and of the cnoruid, causing a heaping up of pigment at tb.-*. 
margins of the patch ami permitting tWwhvW»ii£w>'Cviv<>*\w«'5K«««fe^ 
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What is chorlo-retdnitte centralis 7 

This is a. form of plaatic choroiditis which attacks only the posterior 
pole of the globe, producing its greatest ravages in the vicini^ of the 
macula liitca, the area of moat distinct vision. It may produce great 
impairment of vision. 
Wliat iB chorolditiB syphilitica ? 

A form of plastic choroiditis characterized hy a peculiar formation of 
the patches. These are circular in shapo, usually small, and more or 
less widely dlatrihuted throughout the entire fundus. This form of 
choroiditis has also been termed ehoroiditin guttata, because of the drop- 
like appearance of the patches. 
What is suppurative choroiditis 7 

As the name implies, it consists in the suppurative process taking 
place in the choroid. It is usually the result of traumatism or of meta- 
stasis from similar processes taking place in the membranes of the brain, 
in the genital tract, or in other parts of the system. Suppurative cho- 
roiditis is in the greater numfier of oases aaeodated with suppurative 
oyclitis and iritis. The entrance of foreign bodies into the eye, mfectioos 
wounds, and supgiurative processes affecting the cornea not infrequently 
produce suppurative choroiditis. 
What are the BsrmptoniB of suppurative choroiditis 7 

Occurring as the result of traumatism, it is uBually rauid in its progress ; 
the ocular conjunctiva becomes much congested anJ (edematous, pro- 
ducing a raised border about the cornea — the condition known as 
diemoiig. A reflected light into the eye gives back a yellowish reflex. 
The pain is intense until the ej[e has opened and the pus permitted to 
escape. Suppurative choroiditis of the above type is termed paiiopk- 
thabaitig. Occurring in children and in adults as a result of metastasis, 
it first produces redness and swelling of the ocular comunctiva ; the globe 
becomes slightly harder than the normal and apparently slightly enlarfjed. 
The tension is somewhat increased. Some pain is experienced hy the 
patient, but usually this is not intense. If tne globe does not rupture, 
the inflammatoiT reaction gradually subsides, the globe becomes smaller 
than normal and the tension much reduced, in which condition it remains. 
The reflex from the interior is of a whitish-yellow color, and may readily 
be mistaken for the reflei produced by glioma of the retina. 
What 18 the treatment of suppurative and metastatic choroiditiB 7 

If the pain is intense or if the globe is ruptured, enucleation is ad- 
visabla If, however, the condition occurs in childhood and is not pain- 
ful, the eye may be permitted fo remnin ami the patient may bo treated 
simply for the purjKiso of relievinfr pain. 

What is tubercular choroiditis ? 

■ft is a form of cboroiilitis in which miliary tubercles form in i(a 
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tissues. The tubercles usuidiy appear near the posterior pule of the 
'""■■' ' '' ' " ■' ' ' . They ftlwi 



^M tis . ,, 

^H eye and affect the choroid in preference to any other ti , _... _, 

^H appear in coonection with tuoerculosis of other parts of the body. Thei: 

^H occurrence in cases which come before the oculist is very rare. With 

^H the ophthalinoflcope a reddish point in the fundus of the eye is the first 

^H thing observable. Shortly afterward the points present a whitish ap- 

^H peamnee at their centres and are distinctly elevated. Vision is disturbed 

^F »"l7 at the points covered by the tubercle. They advance slowly, and 

usually produce so little disturbance that it is unnecessary to direct the 

treatment to them particularly during the life of the patient. At times 

they become large, and the surgeon finds it necessary to enucleate the 

eye. 

What are the microscopical appearances of tubercle of the 
choroid ? 
The tumor is usually located in the anterior layers of the choroid, 
apparcntl;^ sprincing from the choriocapillaris. They are surrounded 
by i^mull intiitration-uella, and are composed of small and giant cells, 
usually breaking down in their centres. They contain tubercle bacilli 
which are easily demonstrated on section. 

What is the condition to vhich the name sclero-choroiditis pos- 
terior or posterior staphyloma is given ? 
This is usually a passive condition, due to enlargement of the globe 
of the eye from the influence of the intraocular pressure on the pre- 
viously weakened sclerotic coat of the eye. The gradual bulging of the 
eye backward, the process taking place at the posterior pole of the eye, 
putA the choroid on the stretch and produces atrophy, usually in that 
part immediately surroundinK the optic nerve. In the early stage of 
this condition a whitish patch, cresoentic in shape, usually shows itself 
to the temporal lude of the optic disk, and is known as a myopio crescent. 
As the process advances atrophy of the choroid becomes more narked, 
and a large, irregular pat«h is formed about the optic ilisk. The devel- 
opment of this condition takes place in many coses about the age of 
puberty, and becomes stationary when (he individual has reached adult 
life. 
What ia the treatment for sclero-choroiditis posterior? 

■3 of rcfniction must be (wrrecled. The eyes must not be used to 
iiid the general be.illh of the individual must be improved. 



This condition jiresents at first the evidences of hemorrhage from the 
choroid, which consiats of a reddish patch, indicating the position of a 
clot of blood, and an indistinct whitish haziness associated with it, which 
m&rks the position of esiiHation not containing blood-cornusilea- fra. 
the blood and serous exudation are abBoi:bed,^''NVa'C\^^(a.^Ai"-w.^'siOT&.Na 
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ocoajiy the fundns back of the clot, and when the abeorptian is complete 
a white line, usuaUy somewhat i:urve<l, with ils coDCave border toward 
the opito disk, is found to be present. It is clearly seen tfl be posterior 
to the retina, aa the retinal vessels pass over it in an uninterrupted 
coarse. The white appearance ia due to the showing through ot the 
sclerotic. The cause of rupture of the choroid is contusion, usually from 
a blow. The blow is received on the front or anterior portion of the eye, 
producing rupture of the choroid nearly opposite to tne poiut on which 
the blow was received, the rupture being by coiitrecoiip. 
No tri-atmeiit can be employed to benefit the condition. 

Wliat is coloboma of the choroid ? 

It is a congenital condition resulting from an arrest in the development 
of the eye at a st&ge before the retinal fissure has become entirely closed. 
It also implies coloboma of the posterior layers of the retina, and is due 
to non-closure of the retinal tissue, and not to any original defect in the 
formation of the choroid. The condition is often associated with con- 
genital coltAonui of the iris and with iiikm-nphthalinus. The defect in 
the choroid is always in a downward direction from the optic disk. The 
borders of the defect are deeply pigmeiitect. The delect itself has a 
white backfiTound, because of the shiiwiiiy thniugh of the sclerotia 
Over this defect pass a few retinal vessels, indicating that a portion of 
the layers of the retina are present over at least a part of the defect. 
A blind spot, corresponding very nearly in st^e to the coloboma, is always 
present in the visual fields. 

To what forms of tumors are the choroid, ciliaxy body, and iris 
subject 7 
The luniur most fr&jucntly met with is sarcoma. It may be pig- 
uieuted ur iie\uid of pigment, and originate from any part ot the clio- 
roid, ciliary body, or iris. Sarcoma is moat frequently met with in the 
choroid, where it is pigmented in almost every case. Carcinoma also 
affecta the choroid, usually; secondary to carcinoma in some other part of 
the body. Primary carcinoma is impossible in the choroid, but may 
occur in the ciliary body. In this last-named part of the vascular tract 
carcinoma, if it develops, must develop from the epithelial cells supplied 
by its retinal portion. Tubercles and gummata may also form in these 
membranes. Cystic formations sometimes occur in the iris, but are very 
rare, Cavemuuia of the choroid has been observed. 

Wliat are the STinptoms of Barcoma of the choroid? 
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The patient's attention i,s usually first called to the trouble in the eye 
from a defect in vision. In the early stage of the growth no pain is ex- 
perienced, but as the growth advances a stage is reached in which there 
IB distinct increase in the tension of the eye. with pain referable usually 



to the aitie of the head. On examining the eye with the opbthalmo- 
, . Mxifie detaehment of the retina Is I'uunil, ami a reildish nodular mass is 
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TwUe, tuoally wther by eKamination with the ophthalmoscope or Tiy 
oblique illumiDation, over the surface of which blood-vessels may be 
seen. Sarcoma of the ciliary body has muoh the same character. Oc- 
curriDg iu the iris, it is usually deeply jiigniented and produces a spherical 
tumor. It ie of course easily recognised when it appears od this mem- 
brane. Flat aarooma is of rare_ occurrence. Carcinoma of the choroid 
is usually fiat, covering a conuderable area. It affects the vision, but 
does not readily present any marked pathological condition in the inl«- 
rior of the eye, toe diagnosis being made from the history of carctDoma 
in other parts of the body, the failure in vision, and the occnrrenco of 
an apparently exaggerated hypermetropia evident on opbthalmoscopio 
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What are the Bymptoms of gninina of the ureal tract ? 

Gumma of the choroid is exceedinj.'ly rare. It is met with more fre- 
quently in the ciliary body and in the iris. It is usually accompanied by 
more acute inflammatory symptoms than is the case in carcinoma or sar- 
coma. In the cihary body the differential diagnosis is made with diffi- 
culty. In the iris its color differs markedly from sarcoma. It is usually 
of a yellowish-white color, with blood-vessels crossing over its apex and 
with an inflamed base. 

Tlie kislory and the conduct of the growth, and the treatment with 
mercury and potassium, will deienuine the diagnosis. 

Wliat is the treatment of sarcoma of the choroid or of the cili- 
ary body? 

The globe should be removed at the earliest possible moment to pre- 
vent, as far as possible, nietaatatiu processes from taking place. 

What is the treatment of saxcoma of the irla ? 

When the growth is small and occupies a portion of the iris near the 
pnpillaiy margin, it is sometimes possible to remove the growth by mak- 
ing an iridectomy without sacrificmg the eye. Where the growth has 

attained large dimensions a removal of the eye is neueasary, 

THE RETINA. 
Wh&t is the retina 7 

The retina is the pen^ipient membrane of the eye. It covers the 
whole of the interior of the eye in its posterior portion forward to a 
point about two lines anterior to the equator of the globe. It is an ex- 
pansion of the nerve-tissue of the brain held together by a connective- 
tissue framework. 

What is the stmctore of the retina ? 
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vitreoas iB the Toembrana limitiins iiilerna. This membrane is fwnted 

by the doge apposition of tlie expaniied beads of Mtiller's fibres ; it is 
very thin. Neit to this layer we uave the nerve-Jihrf lityer of the reCiDa, 
in which the nerve-fibres mining from the optiu nerve are distributed. 
Kslernal to this layer is the gangUnn-<xIl lnyei; composed of large 
branching nerve-cells disposed in rows four or five deep in the region 
of the fovea centralis, becoming very much scattered at the periphery of 
the retina. The nerve-fibres are connected with the ganglion-cells, and 
the cells send processes to each other and into the deeper layers of the 
retina. Directly beneath this layer is the tauer granular layer. It con- 
sistii of very fine connective -tissue fibres, wliich anastomose very freely. 
Posterior to this layer is the inner layer of rwdei, the inner molecidar 
layer of some authora. It ia compoaed of numerous round cells asso- 
ciated closely together. Dxtemal to this layer is the nxienial granular 
layer, resembling in structure the internal granular layer. Next to this 
comes the extenuU nudear layer, composed of round nuclei, resembling 
the inner nuclear layer ; the external nuclear layer is somewhat thicker 
than the internal Exterior to this layer is the Trutmbmrta limiUins ex- 
terna, also apjiarently made up from the expanded ends of Miiller's 
fibres. Springing from this li^er is the percipient layer of the retina, 
the rods and cones. The rods consist of long rod-like processes, being 
attached to the external limiting membrane and fixed by the extromities 
into the outer layer of the retina. The cones ore composed of two parts 
— a base, which is oonicul in sha[ie and extends about one-tbird of the 
distance between the external hmiting membrane and the outer la^r of 
the retina; it is granular in structure. The outer limb is very thin and 
narrow, and is attached to the external layer of the retina. At certain 
portions of the retina the rods are greatly in excess of the cones, but 
near the entrance of the optic nerve the cones arc more pleutifiil. At 
the fovea centralis they are much narrower than in other parts, and are 
present to the exclusion of the rods. Posterior to the layer of rods and 
cones is a single layer of large hexagonal pigmented cells, which are 
known as the epithkiam of the choroid, but more properly as the pig- 
mentrtayer of the retina. At the optic-nerve entrance the retina is 
pierced by a circular opening. The retina is limited anteriorly, or rather 
Its functional layers are limited anteriorly, by what is known as the ora 
serrata, an irregular or serrated border where the retina suddenly be- 
comes thinner and loses its nerve- elements. 



It is |>erfectly transparent in nearly all its parts, and the reflex obtained 
by looking into the eve with the ophthalmoscope is derived from other 
tissues. Blood-vessels belonging to it course over it anterior to the cho- 
roid. At the fovea centralis a cireuhir whitish ring may sometimes be 
obserred. which marks the Iwirrler of this depression. 
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at aifi opaqne nerre-flbres occuring on the retiiui? 

They are fibres passing I'rom tlie optic disk on to the retina which still 
retuin the medullary aiibatanue comnioti to oerve-fibres id other parts of 
the body, especially those which go to make up large nerve- trunks. The 
fibres are spread out oyer the retjna, usually near the optic disk, and 
I form white patches which obscure all details of the portion of the fun- 
dus which they occupy. They ore congeuitul and du not change through 
life. 
Wliat disease-processeB affect the retina ? 

Some uf the iiiuBt common are syphilitic retinitis, albuminuric retinitis, 
hemorrhagic retinitis, and retinitis pigmentosa. 
What ia congeatiaii of the retina ? 

It IB a condition that may occur, but is very difficult of diagnosis. It 
is seldom possible to say that a retina is congested. It must pass into 
a conditioa of retinitis with exudation to make the diagnosis positive. 
What is albnmlnnric retinitis ? 

It is a condition of the retina dependent on the depraved condition of 
the blood, brought about by disease of the kidneys and an excessive 
waste of albuminoids from the blood. 
, What is the appearance of albuminoric retinitis? 

In the begioTiing there is a slight congestion of the disk with haziness 
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of the retina, particularly noticeable at the poaterior pole of the eye. 
Sonn whiliah patches appear in the retina in the vicinity of the fovea 
centralis. These patches have usually aomenhat of a symmetrical ar- 
rangement, radiating from the fovea centralis and spreailinK out in the 
shape of a fan. White spots, also due to eiudation and diffuse in cha- 
racter, are found in the vicinity of the disk and along the blood-vesEels. 
It not infrequently occurs that hemorrhages take place in the retina, 
often as forerunners of the retinal exudation. The whitish patches are 
due to the escape of the plasma of the blood into the various layers of 
the retina. When diffuse patches occur the exudation has taken place 
in the nerve-libre layer. It obscures the blood-vessels and underlying 
Bttuctures. The sharply-cut, well-defined patches are due (o the prea- 
ence of exudation in the deep layers of the retina, where they occupy 
spaces formed between Miiller s fibres. As the disease progresses the ex- 
udation becomes more plentiful unlJl a stage is reached when the exuda- 
tion ceases and absorption begins. Heniurrhages usually come from the 
capillaries and small veins. 

What are the causes of albumiiiiiric retinitiB ? 

Nephritis, whether atule or chronic, may cause this condition. In the 
acute form of ne|)hritis the retinitis occurrinfi is of the exudative variety. 
In chronic nephritis the retinitis following is uf the hemonhagic variety. 

The treatment is directed to the condition of the kidneys. 

What is retinitis pigmentosa? 

This is a disease charactenKed by the formation of small stellate pig- 
ment-patches, occurring first in the peripheral portions of the retma. 
It is essentially a degenerative process, affecting the choroid as well as 
the retina It usually commences in early lite and extends over a long 
period of time, gradually increasing in intensity, and eventually producing 
almost complete blindness. The pigmentation consists in the hypertrophy 
of the retinal pigment, which advances into (he substance of the retina 
in the term of^minute prolongations, and reaches and follows the course 
of the smaller retinal vessels. The retinal vessels become much reduced 
in size and the disk takes on a smoky, pale appearance. The viHunl fields 
narrow concentrically. However, when they comprise an an^rlc of not 
more than thirty or forty degrees the patient's central vision is u,-;Miilly 
acute. Gradually the disease encroaches upon the remaining rciinii, 
and vision is almost if not entirely abolished. Individuals affected with 
this malady have great difBciilty in seeing at night, because of the small 
area of retina capable of receiving impressions, and because of the slug- 
gish condition of the remaining approximately nurmnl portion. In rare 
oases the disease begins at the posterior part. It is then termed retinitis 
pigmentosa centralis. 

What is the treatment of retinitis pigmentosa ? 

Hyealment is of but little avail, and may be ignored. The health of 
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the patient and the maintenance of good hygienic surroutidings ehould 
be tlie physician's greatcet care. 

Associated with recinitiB pigmenlxisa we Bometimea have a form of 
oatiiract known aa posterior polar cataract. In many cases the optic 
nerve is more or less atrophied. 

Wliat is hemorrhagic retinitis? 

This is a form of retinitis dependent upon the condition of the blood- 
vessels. Occurring in old people, it almost always accompanies cliroiiie 
interstitial nephritis, and is the expression of systemiu disease of the 
arteries. The arterial walls become much thicliened and the blood- 
current IB interfered with. Because of stagnation produced from in- 
Buffieient blood-supply to corttiiii portions of the retina the walla of 
capillaries and vems JJecome weakened and permit of the escape of 

"Wli&t is syphilitic retimtis ? 

This form of retinitis is characterized by excessive exudation, and by 
hemorrhages more or less profuse ocenrring in the retina, and not infre- 
qnently also passing into the vitreous. The condition is almost always 
accompanied with a. thickening of the walls uf the vessels, a veritable 
syphilitic peri- and endarteritis. The disturbance to vision is very 
miu^ied. The disease is not infrequently accompanied with more or leas 
affection of the choroid. As it progresses towara recovery the exudation 
and hemorrhages gradually disappear, leaving the arteries reduced in 
me, atrophic patches in the choroid, and strings of connective tissue in 
various parts of (he vilrcuiis. 

"What is the treatment of this form of retinitis? 

Pota^ium and mercury to saturation continued over a [leriod of from 
three months to one year, and the mainlenance of the system in as good 
a state of health as is possible. Atropine may be instilled and rest 
enjoined. 

To what foim of tumor is the retina sniuect 7 

Glioma is almost the only form. It is a kind of sareomn. Tliis 
form of liimor may spring from any part of the retina. It grows 
slowly at firet. but in its later stages increases in sisre very rupidly._ ^ It 
oocnrs most frequently in children, and produces a peculiar condition 
which has been mistaken for purulent choroiditiB. This is because of 
the reflex obtainable from throwing light into the pupil. When glioma 
is present, if it has attained to any size, a yellow reflex is noticed which 

I has been likened to the reflex from the eye of a cat. 
What Is the treatment for glioma of the retina 7 
Since the disease is verj^ malignant, il is oecessurj* to remove the eye 
rm 
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Metastatic tumors appear in other 

Wliat is pseado-glioma of the retina ? 

In the progress of ciiroiiie forms of pyelitis a dense membrane is some- 
times thrown out which covers the posterior part of the lens. This gives 
out a j^flllowish reflei. usually paler than the reflex obtained from an eye 
which m the seat of glioma. It is benign in nature, and the eve possess- 
ing it need not be removed for the purpose of saving the life of the patient. 

THE OPTIO NERVE. 
What is the structure of the optic nerve ? 

The optic nerve has iia origin from the optic commissure or chiasm, 
and receives its nerve-filamenta from the brain by way of the optic tracts 
and chiasm. The optic tracts take their origin Irom the posterior por- 
tion of the optic thalamus, the anterior quadrigemina, and from the 
outer and inner geniculate bodies. They pass downward and forward, 
uniting with the opposite tra«;t, forming tne optic chiasm. The optic 
nerves pass from the chiasm tlirough the optic foramina into the orbit 
to the posterior part of the eye. They are surrounded by a sheath 
which is a prolongation of the dura, mater of the brain. Alxjnt 14 
mm. back of the globe the nerve is pierced by a canal which gives 
passage to the large vessels of the retina, the central artery, and 
eentral vein. The fibres of the optic nerve are arranged in bundles - 
which are separated from each other by connective-tissue trabeoulie in 
which very small vessels are found. The fibres are medullated, but lose 
their medullary substance just before entering the eye. At the lamina 
cribrosa the optic nerve-fibres pass through the meshes to the surface 
of the retina, and are there distributed! The optic nerves measure 
about li mm. in diutue(«r as they pass through lamina cribrosa and 4 
to 5 mm. in diameter in the part posterior to the globe. 
To what diseases is the optic nerve snhject? 

Inflammation of the optic nerve is (he principal disensc. It may, 
however, be the seat of tumora, and is subject to airopby without any 
preceding infiammatory change. 
What are the causes and STrnptoms of optic nenritis (papillitis) ? 

The causes are usnally extension of disease from the meninges of the 
brain: it is also exeited by tumor and abscess of the brain. It may be 
caused by tumor of the meninges and by inflammatory processes whioh 
originate external to the brain. Chief among the latter is the nenntis 
due to poisoning frvm alcohol and tobacco. 

The extcTDsA tjfmplomK of neuritis are confined almost entirely to a 
diminution In vision. The ophthalmoscope must be used to diagnose 
the disease. On examining the optic disk with the ophthalmoscope we 
ffai/ that the edges hare become blurred, often being entirely hidden. 
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The tissues are congested and rwsed, tlie elevation as deteimined by the 
ophthalmoscope often reaching from 1 to 1! mm. The central arteiy is 
usually slightly dimmialied in swe, the veinB enlarged and tortuous, and 
hemorrhages are frequently scattered over the surface of the disk and 
the retina in its immediate Ticiuity, The margin of the disk has a, 
Btriped, woolly appearance, and because of the undoubted cotnpresGion on 
the vessels it is known as choked disk. This condition reaches its hieheet 
development in infection Irom brain processes, as from meningitis, brain 
tumor, and abscess. The vision ma^' be greatly impaired or may remain 
comparatively good for some time with aliigh degree of papillitis. 

What is the course of optic neuritis ? 

It usually runs a chronic course. In the acute cases accompanying 
meningitia, tumor, or abscess, or in high grades accompanying albumi- 
nuric retinitis, partial or eom_plete atrophy of the optic nerve frequently 
results. In these cases vision is partly or completely abolished. In 
neuritis accompanying the use of alcohol or tobacco recovery with little 
toss of vision usually follows. 

Vli&t is the treatment of optic neuritis ? 

The trealvtent should be directed to the cause. The eye should be 
shaded and should not be used. Improvement of the general condition, 
with the administration of strychnine, and possibly the use of electricity 
in some oases, will aid in arriving at a favorable result. 

^ What is retrohnlhar neuritis ? 

^b It is a disease affecting the optic nerve, producing an inflammatory 
^H "process which shows on examination with the ophthalmoscope only as 
^V an atrophy. Diminution in vision in certain parts of the field of vision 
^^ is the first symptom noticed. 

What are the causes of retrobulbar neuritis 7 

Poisoning from alcohol and tobacco^ iniuTi and la grippe are the 
principal causes. 

What are the symptoms in retrobulbar neuritis firom alcohol 
and tobacco? 
The patient comes on account of dimnc'ss of vision, and on exami- 
nation It is found that the central vision has fallen below the normal, 
while peripheral vision remains in the milder cases unimpaired. There 
is a central scotoma for red and green probably always present in this 
form of neurids. and, while not pathognomonic, it is so seldom met with 
in other diseased conditions of the visual apparatus that it should always 

Eouse suspicion of this as a cause of the disorder. In early cases the 1 
ihthalmoscope shows a slight degree of congestion of the optic disk, j 
liich never passes into a decided choked disk. If the case has ej:isted I 
r some months, there becomes apparent an abnormal paleness of tlie J 
iter and lower quadrant of the optic disk. J 
u 
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What is the treatment of retrobulbar nearitls from alcohol and 
tobacco 7 

This Mnaiata in entirelj^ stoppiug the use of alcohol and tobacco, ami re- 
covery may be fayonbly influenced bj medieiition la improve the general 
condition, and by the use of stryclinine and the iodide of potassium. 
What are the cauBss of atrophy of the optic Derre ? 

Diseased processes iu the tmtin afi'ecting the cerebral centres of the 
optic nerve, optic neuritis, diseased processes occiUTiiig m the retina, as 
retinitis pigmentosa and albumiuuric retinitis, traumatism, poisoning 
with lead, alcohol, and tobacco, and tabes dorsalis. Atrophy, oiiginating 
in the eentrtil nervous system, is known as descending atruphy; orig- 
inating in the eye or in the nerve itseltj as ascending atrophy. 
What are the symptoms of atrophy of the optic nerre 7 

No pain is experienced in this disease. The ni/niptoiiM consist in a loBS 
of vision, whioh is wadual and usually progresses by concentric limita- 
tion of the field. Examination with the ophthalmoscope discloses a 
pale disk, which becomes more white as the atrophy progresses. The 
paleness of the disk is due to an absence of the capillaries of the tissues 
of the disk. The central arteries become very much reduced in size, 
frequently disanpeariu^ almost entirely. The yeins also are reduced in 
size. In atropny that is not preceded by papillitis there is more or less 
shallow cuppingof the disk, which begins at its marein, gradually sloping 
U> the centre. This form of atrophy permits the traDecime of the lamina 
cribrosa to become visible throughout its entire extent In atrophy pre- 
ceded by papiUitis the disk presents an even white appearance, no cunping 
being present. The new-formed connective tissue which has developed, 
at the time of the papillitis forms a cicatricial mass which fills in the disk. 
What is the trealmient of optic atrophy 7 

The general condition of the patient should be improved as much as 
possible. The cause, if it can be determined, should be removed, 
fjtrychnine in gradually increasing doses is sometimes employed with 
benefit. Teeatmcat is often of no avail. 
Does hemorrhage Into the optic nerve-sheath occur? 

Rare instances of this condition have been observed. 

The fi/mptums are those of sudden diminution in vision. On exami- 
nation with the ophthalmoscope it Irenuentlj' occurs that a small crescent- 
shaped hemorrhage may be seen partly encircling the disk at its margin. 

The progiima in this condition is favorable, vision improving as the 
[:lot is absorbed. 



Thrombosis and embolism of the central artery or of its branches are 
the prinoiptil forms of interference. Embolism is relatively rare, and is 
occamoaea hy endarteritis, whii^h iavora the formation of clots, followed 
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b^ partial or total obstruction. This condition accompanies general arte- 
nal sclerosis in elderly individuals. Embolism is much more frequent 
than thrombosis. It is moat frequently met with in those suffering from 
eiidocarditis, and a few cases ore observed during recovery from the 
puerperal state. The plugging usually takes place at the point of the 
first division in theartery, just below the lamina cribrosa. The small plug 
may advance beyond this point, and affect only a branch of the central 
artery after it has passed on lo the disk. 

Wltat are the sTmptoma of thrombosis or embolism of the cen- 
tral artery of the retina ? 
Hiiliiiily-dimiiiisiiing vision, gradually deejieiiin/i, is characteristic of 
thrombosis. Imuiediate and total loss of vision is the result of embol- 
ism. Doth are unaccompanied with pain. Ei^aminalion with the oph- 
thalmoscope in recent total occlusion of the artery gives almost a milkv' 
white appearance of the fundus in the immediate vicinity of the disk, 
which gradually fades at the periphery into the normal red reflex. Tliis 
is due to the escape of the plasnja of the blood into the nerve-fibre and 
Buperfiraal layers of the retina. The vesaela are hidden. At the fovea 
centralis a cherry-red spot is always present, which is the result of the 
showing through of the blood-vessels of the dioroid, the trauapareney 
of the retina at this point not being interfered with. 
What is the treatment of thrombosis or embolism of the central 
artery? 
In many taaes trealniKnt is of no avail, but in a relHtively larj^e per- 
' centage oi^ the cases rather forcible massage ^lerformcd by directing the 
r patient to forcibly turn the eye inward or downward, and rubbing and 
I otherwise manipulating the eye as far backward as possible, so as to pro- 
duce some disturbance in the condition of the parts at the optic-nerve 
entrance, may succeed in releasing the clot to auch an extent that some 
blood may find its way into the arteries and aupply nutrittotj to the starv- 
ing layers of the retina in time to preserve some vision. In some cases 
the vision will rapidly increase to almost the normaL The result of such 
manipulation in embolism ia liable to be much more heneflcial than the 
same manipulation employed iu thrombosis. Other forms of treatment 
are of little avail, and pDrmanent loss of vision results. In cases where 
a branch only is occluded the field of vision is impaired in the portion 

Tonding to the area of the retina supplied with nutrition from the 

d branch. 

THE VISUAL FIELD. 
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What is meant by the term visual field? 
It is the extent or space ihrough whitb we are able to diaceni object 
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with one eye alone or botb together when directing the line of vision to 
one point. Each eye has a visual field peculiar to itself. The eyes have 
A visual field enmmon to each other, and there is also what is known as 
the eombiiieil field of vieion. The visual field of the right ejre extends 
temporally 90° when the eye is fised on an oWeot directly in front. It 
extends 60° to the nasal side, 65° below and S5 above. The visual field 
of the lefl ej'e covers the same extent. The size of the tield uommon 
to holh eyes is 60° temporally on both sides, 55° above, 65° below. It is 
not perfectly circular, but is slightly contracted in the median line. The 
combined fields of vision reach to an angle of 90° on either side, 65° 
below, 55° above, and is notched in the centre, as is the common 6eld. 
How la the field of Tision determined ? 

It may be roughly and quickly determined by placing the patient with 
his back to the light, having him close one eye, and directing him to look 




Field of ViaioD of Right Eye, u projecMd bj the potlent ud Ihv Iduor surfsce of ■ 
bBmiapbere. llie nolo of wlilcb Ibrnia the ohjBi't of regard (Imlf diignnmiiBlie): T, 
lemponl. N. uaial side. W, bouudiry for wUU: B, for Blue: it, [or red 1 G, for Kreea 
tlADdult). 

at your own eorresponding eye, which should be about 1 foot in front of 
the patient. Tlie hand may then be approached inidwaj' between ihe |m- 
lienf and yourself toward the line of fixation, and a slight movement of 
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the fingers be made. It' the field of visioD ie normail, the jiatient should 
be able to detect tbe approach of the fijjgei* toward the line of fixation 
as soon as you win yourself see them. This is a wmparative test, and is 
very useful in the rapid appruximatc detenu iuat ion of the extent of the 
field. Aecurate charts of the Geld of vision may be obtained by meas* 
urementa made with any one of the perimeters now in use. That of 
Priestly Smith or the one made by Meyrowitz will be found to serve the 
purpose admirably. The^ are snpiilied with eharts on which the extent 
of tlie normal field of vision is marked. 

What is the extent of the visual fields for colors 7 

The estent is i-onsiderably smaller than for white, and of the four 
principal colors, blue, yellow, red, and green, is about as ibllows: Por 
blue, 90° toward the temple, 55° nasally, 55° above, and 65° below ; for 
yellow, veiy slightly smaller; for red, 80° to the temple, 40° nasally, 40° 
above, and 50 below ; for green, 75° to the temple, 25° nasally, 35° 
above, and 45° below. 

Of wha,t value is the visual field in the determination of dis- 
eased conditions of the visual apparatus? 
It enables us to detect llic iuflucucc of disease-processes on the vision 
and to locate in certain forms of diseaBe the position of the lesion. It 
gives valuable informatioD of the condition in cases of atrophj' of the 
optic nerve and retina, and valuable suggestions regarding the time and 
propriety for operaljon in glaucoma. 

What are scotomata ? 

They are defects in the visual fields, and may be total or relative. 
Tot'il. tfotoma is where the vision is entirely abolished over the area of 
the defect, Rehi/ire scotoma is blindness for certain colors only. There 
is a normal scotoma, or blind spot, in the visual field of each eye which 
corresponds to the optic-nerve entrance. This is situated a little to the 
inner side of the pomt of fisation and slightly below the horisontal me- 
ridian. Certain diseases produce characteriHtic scotomala. In Eradunl 
atrophy of the nerve the scotoma is concentric ; in alcoholic amblyopia 
the scotoma is central and is relative; in glaucoma the scotoma is con- 
centric, but greatest on the nasal side, and is absolute. In affections of 
the cortex of the brain it includes usually one-half of the field of vision 
of both eyes and on opposite sides. The latter is termed hemianopsia. 

What is color-blindness? 

Color-blindness is an inability to distinguish between certain shades of 

color. It is u — " ""■"■' ' ■ — '■='■■- * ■-" — ' -- 

Very few case 

How is color-blindness detected ? 

The teat usnally applied is that of IIohiLgrcn's wuols. TIiieh. -la^ 
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skeinE of woistcd of difFerent tinte of all the jirincipal colors. The test 
is usuully miule by handing the patient s Bkein of one of the colors of 
which the tint is veiy decided, requesting him to pick, out all the tints 
of this color in the collection. If color-blindness is present, the patient 
i'ails to recognize the different shades of the same color, the failure 
usually being in the reds andgreeus. Thereds are usually mixed with 
the browns, the grceus with the skeins of lighter color. 

Of vhat aigniflcance is color-blindness ? 

It renders the patient unfit for service where signals of different colors 
are employed, such as railway, navigation, and general signal service. 

What are the various forms of hemianopsia. ? 

into two claeses, termed homonymous and 
hemianopsia one-half of the field of 
vision ou corresponding sides is ahol- 
ished. In heteronymous hemianop- 
Hia the median, temporal, upper, or 
lower portions of the fields are abol- 
ished. The first form owes its pro- 
duction to a defect of the transmit- 
ting apparatus in the optic tract of 
one Hide or of the radiating fibres in 
the occipital lobe, or to a disease-pro- 
cess destroying the function of the 
visual area in the cortex of the brajn, 
which is located in the occipital lobe 
in the region of the angular gyms 
andcuneua. (See Fig. 13.) 

What is the cause of nasal and 
temporal hemiajiopsia ? 
Nasal hemianopsia can only he 

caused by lesion affecting the outer 

angles of the optic chiasm, oomnro- 
DiBuraui of DfcuBsation of iha Optic mising the nerve-fibrcs at these 
Tratta (Hfier rharcot); r, wmi-decus- points and causing blindness of the 
" hT™ ™t*riM'io'the BsiaroS'm" temporal halves of each retina, 
Disuiate bodies (CTV); o '6. fibres whroh Temporal hemianopsia can be caused 
ibTJ^^homi^^rlgbS'lyl^Sd 0"!? '^y .* '«••"" affwting the optic 
BDTDlng tngether Id tbe loft bsnilsphen chiasm in its anterior or posterior 
tLOO) I Kiraion of 1 he left optic tnwt, angles, causing blindness of the nasal 
rSol"2fX iJfhJilliirta'oo); ^alf of the retina. Defects of the 
prodiicinx i;ros."ea aiiiiljopia (right upper or lower hftlves of the fields 
eje); r,if-innprmi,icmKteTn|»rei1.e; of vision in both eyes at the same 

time are extremely rare. 
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' .What iB the line of division between the seeing and blind halves 
of the fields of vision in hemianopsia? 

In la.terj.1 hemiiinop^ia (lie dividinft-line usually passes jierfently per- 

eBiidimilarly ihroufih the line of fiKatiun, deviating usually toward the 
lind wide about 3° at the point of most aeute vision. 
What is the field of fixation ? 

It is a term given to the angular deviation of the eyes which can he 
produced by the muscles of the eye, enabling the eyes to fix any point 
ID common without double vision. This can be determined by use of 
the perimeter. Laudolt gives the following table of limitation of the 
field of fixation, arrived at after many tests : Outward, 45° ; downward, 
50°; inward, 45°; upward, 43°. A knowledge of the normal field of 
fixation is of value in determining muscular defects that may exist. 
What is amanrosis? 

It is a term signifying loss of vision, and w 
to conditions where the cause of loss of vis 
at present is used but little. 

What is meant by the term "amblyopia"? 

It sienifies a diminution in visual aouteness less in degree than that 
implied by the term "amaurosis," It is at present applied to but few 
conditions. The partial loss of vision which resulla from confirmed 
squint is termed amblyopia, and, ain<.« it is believed by some oculists to 
be due to non-uac of the eyes, it is termed amblyopia from non-use. 

What is metamorphopsia? 

A condition in which there is distortion of images either from irreg- 
ular astigmatism or from disease-processes affecting the retina. 

What is micropsia 7 

An unnatural diminutior 
dilions which cause a spres 

What is megalopsia? 

The opposite of micropsia: objects appear to be abnormally large. 

SYMPATHETIC OPHTHALMIA. 
Define sympathetic ophthalmia. 

It is a diseased ciinilitiun produced in a previously hcnlthy eye through 
the agency of a disease-process which has partly or totally destroyed the 
fellow-eye. It frequently results from injury to one eye. whereby infec- 
tious material has been carried into the eye and has there set up an 
inflammatory process, usually of the nature of an irido-cyclitis. Injoriea 
in the region of the ciliarj- ijody are most ytoue Ui ^-^iAmkr «jto.'s«Sm*-"«' 
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ophUialmia, but lofectious wounds occurring in any part of the globe 

may serve to bring about this condition. Suppurative diseases of the 
re which result iu panophthaJmitis seldom produce sympathetic oph- 
lalmia. Operations for iridectomy and for the extraction of ciitamct 

sometimes lead to this disease. The eye first involved is termed the 

exciting eye, the other the iympathiiiiig q/c. 

What are the symptoniB of sympathetic ophthalmia ? 

The patient first experiences slight dif&culty in' the use of the eyes, a 
little pain in the region of the temple, and dimness of vision. The pain 
gmdaally increases, dimness of vision Jaecomes more marked, and total 
tthndness often ensues. The first objective sign is often slight peri- 
corneal iiuectioR just below the cornea. Slight pressure in the ciliary 
region above produces puin. On examining the optic disk it isj in a 
number of eases, found to he in a condition of commencing papillitis. . 
In the greater number of cases the first evidence of inflammation in the 
interior of the eye is visible In the iris, which is sometimes muddy in 
appearance ; the free margin of the pupil becomes uneven, and pc^te- 
nor synechite form at an early date. With the formation of posterior 
syneohire there is also the throwing out of plastic esndation. the aqneoua 
becomes slightly turbid, and the iris is swollen and thrown into folds. At 
this stage the fundus of the eye cannot he seen because of the opacities 
in the aqueous and vitreons humors. The pericorneal injection becomes 
very marked, pain increases, and the disease goes on to the production 
of permanent blindness. 

What is the theory of reproduction of sympathetic ophthalmia ? 

Older writers were of the opinion that the inflammation took place 
through the medium of the ciliary nerves, and that it was purely a sym- 
pathetic process. Recently it has been thought that the infectious ma- 
terial reaches the sound eye through the medium of the optic nerVe- 
sheaths, and that it is in the nature of a micro-organism. While the 
theory of infection is the most plausible, it is not yet proven. 

What is the treatment of sympathetic ophthalmia 1 

In the greater number of cases, particularly if all vision is lost in the 
exciting eye, it should ho removed. However, in cases where the inflam- 
mation is well advanced in the sympathizing eye, and some vision remains 
in the exciting eye, it may be well to allow the exciting eye l« remain, 
aa the amount of vision to be obtained in the sympatbiEing eye cannot 
be determined with certainty, and the best vision may remain in the eye 
from which the sympathetic trouble was derived. In addi(ion to enu- 
cleating the exciting eye, the local application of atropine and the use 
of hot applications should be commenced early. It is often found that 
the free administration of the iodide of potash with mercury is very 
\7ihable. Patients should be given peHect rest in bed and the ^e 
ahould be protected {rom Jight. 
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lat is tlie duration of sympatlietic ophthalmia ? 

,ly runs a long and tedious course. 
The prognosis ia bad even when (he eoBb is taken in its early etage. 
In cases where total occlusion of the pupil has resulted ftom sympa- 
|hetio ophthalmia some benefit may be derived by the formation of an 
ifieial pupiL 

aLAUOOMA. 
tat ia glaucoma? 



EoT are the difterent degrees of teneioa of the globe indicated ? 

They are indicated by the letter T, preceded by a plus sign when the 
pension is increased ; by a minus sign when the tension is deereased. 
Die degrees of plus or minus tenaon are indicated by the numbers 1, 2, 
ind 3 fallowing the letter T. When the tension is normal the sign T N 
is employed ; when the increase in tension is perceptible and unmistak- 
jble the sign + T 1 is' employed; when of stony hardness the tension is 
I indicated b^ the sign + T 3. The degrees of tension below the normal 
corresponding to these just described as above the normal are indicated 
by_ correspond iiig figures under the minus sign. The tension is deter- ' 
mined by palpation with the fingers. 

What ate the vatletieB of glancoma ? 

They are comprised under two prineipat heads, primary and secondtuy. 
Primao" glaucoma has reference to a condition of increase in the tension 
of the globe, originating in the eye itself without external influence. 
Secondajy glaucoma is the term given to the same condition foDowing an 
iniuiy or some previous inflammatory process, or occurring us the result : 
of lesions in other parts of the system, as in valvular leaions of the 

What are the forma of prlmarr glancoma ? 

They are usually designated as simple, inflammatory, hemorrhagic, and 
fulminating or malignant. The term ""i""!"*" ni.miuiTYm " '-,= onnlJiJ 
to n condition where the disease has run ' 
has resulted. 
What are the aymptoms of simple glancoma ? 

This form of the disease comes on very inaidiousl.v, and is usually flrat 
brought to the attention of the patient by partial failure of vision. It 
ia unaccompanied by pain. The power of accommodation laila more 
rapidly in patients subject to this form of glaucoma than in the normal 
condition. The visual field becomes contracted nasally, the appearance 

of the eye changes but little, the veins in the anterior segment of the i 

■ Bclerotjc become somewhat tortuous, and <Nu ui\u&\!vu\«#. -cKtovK. W^^^^&^^^^^H 
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tinse of the sclerotic. On esamiaing the interior of (iie ef« villt die 

ophthalinoHtope we find that the optic disk is depressed ; the blood- 




v'csikIh appeur tu be intemipted at iu margin ; pulsitiuD of the retinal 
arteries on the disk may be noticeable, but if not present may be readily 
exciled by slight preaaure on the globe exerted with the finger. The 
pupil is sluggish and may be slightly dilal«d. The anterior chamber and 
comea often remain normal 
What is inflanun&toiy glaucoma?, 

Id this form pain is a pronnunced feature. The disease may he 
chronic in character with occasional exacerbations, during the intervals 
between which the patient may experience but little discomforL Great 
dimneee of vision existfi during an acute att^k, which is somewhat 
recovered from when the attack passes over. During the inflammation 
the ocular conjunctiva is congested, the pupil dilated and oval, the 
anterior chamber shallow, and the comea hazy. The tension is increased 
usually to a marked degree. Examination with the ophthalmoscope is 
often impossible because of the haziness of the uornea and of the media. 
What axe tiie sTmptonui of hemorthaKic glaucoma ? 

They resemble those of inflammatory glaiteuma. except that in hemor- 
rhajric glaucoma there m eseape of blood from the vessels of the iris, 
ciliary processes, and at times Irum the vessels of the retina and choroid. 

What are tlie sjrmptoms of folminatisg or malignant glaucoma 7 
They resemble those of infliiminatory glaucoma, escept that they are 
greatly intensified. The tension may reach + 3, and sight may be lost 
in twenty-four hours. 

What are the BTmptoms of secondary glaucoma ? 

They are usually those of inflammatory glaucoma. 
What are the sjrmptoma of absolute glaucoma ? 

Total blindness, with increase of tension, with or without pain. 
What are the canaeB of glaucoma 7 

isease peculiar to old age. Rare cases are on record 
1 children, but the vast m^orityof the ca.<ies take place 
alter the age of forty. It ia very frequent in Hebrews, and is supposed 
to be due to consanguinity. It ocoars in the rheumatic and gouty, and 
these diaihe.'ies seem to esert some causative influence. It most fre- 

Suently occitrs in hypermetreps, glaucoma in myopia being veij rare, 
n [irobftbly every case the disease originates by interference with the 
esoaiie of ihe intraocular fluids tbroufth the filtration angles of the eye. 
This may be brought about by a plugging up of the spaces, as sometimes 
occurs lh>m a deposit of lymph in iritis, or it may be occasioned by a 
^riasing forwnnl of the root of the iris from an enlarged lens, or by 
eaMen pressure against the lens from the vitreous chamber. Priestly 
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Smith is strongly of the opioion that the enlarged, flattened lens present 
in hyperaietrops is chiefly instrumental in the production of primary 
glHucuuiabypreiHureagaiusttherootof the iria, compromising the lymph- 
Hpaces at the iris an^le. In secondary glonconiB, produced by injury to 
ttie eye, by a keralo-irilie, by hemorrhage from retinal vessels, as some- 
times occurs in hemorrhagic retinitis, or by rupture of the lens capaujo, 
any or all of these causes act to cotnpromise the iris angle and to pre- 
venC the free escape of intraocular fluids. 

What is the treatment of glaucoma ? 

It is medicinal and surgical. The medicinal treatment of glaucoma is 
best applied in primary gWeoma of the milder types. It consisla in the 
use of warm appUcations and in (he instillation of solutions of escrine or 
of pilocarpine in strength of trooi i to 1 per cent. A valuable lormula 
for eserine is the following: 

B. Eserin. sulph., gr. i ; 

Solution cocain. hydrochlorat. , 2 per cent., 5 ij. — M. 
Sig. Instilled into the eye two or three times daily. 

What is the operative treatment of glaacoma 7 

That which is found to give most satisfactory results is iridectomy. 
The iridectomy must be large, and it must be made bo aa lo secure the 
removal of the iris as closely to its root as is possible. This is applicable 
in all cases of glaucoma, and should be done early in the disease. Also an 
operation known as sclerotomy, which consisla in passing a Graeie knife 
through the sclerotic into the anterior clmniher, milking puncture and 
counter- puncture as deep in the iris angle as possible, including about 
one-fifth of its circumference, and cutting outwara, leaving a small bridge 
of scleral tissue to prevent the wound frtjm gaping. This oiieration, 
applicable only in the milder forma of glaucoma, is sometimes sncccssliil, 
but must usually be supplemented by an iridectoni^. In absolute glau- 
coma, accompanied with pain, and in some forms oi secondary glaucoma, 
enucleation must be resorted to. 

THE LENS. - 
What is the crystalliiie lens of the eye 7 

It is a transparent, lena-ahaped body suspended in the anterior portion 
of the globe immediately back of the iris. It measures from 9 to 10 mm. 
in its longest and from 4 lo 5 mm. in its ahorteat diameter. It consists of 
a semi-solid aubatance confined in a thin capsule, and serves to focus on 
the retina rays of light which enter it through the pupil. 
What is the structure of the crystalline lens 7 

It is cimipow-'d of a capsule and lens-substnnce proper. The capsule 
consists of a thin, homogeneous membrane which is lined on ihc poster" " 
surface of its anterior half by epithelial cclle ftova siVwiv ^Vc Ni 
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e foriued. Its posterior hnlf consists aimply of the thin 

merabnine. To the anterior and posterior portions near tl , 

attached the fibres of the suspensoiy ligament. The lens substanoe 
proper is lamellatcd, the lameJUEe, which arc arranged concentrically, 
being composed of a single layer of lena-fibres placed side by side, ^e 
fibres and lamellBB are joined by an inter-ceoiont substance, The spaces 
also give passage to lyniph -streams which supply nutrition to the difierent 
" ' ' That ' " ■' ' " ■ ' " '■ ' ■ 




^B 88 

^H at) 

■ fib 

^H parts of t'he lens. That portion of the lens formed before birth is eom- 
^H luonly known an the nucleus, that after birth the cortes. The lens-fibres 
^B are long and narrow, being larger at each end than in the centre, and 
^H lire hexagonal on cross-section. The lameliae are arranged so that the 
^V ends of the fibres abut on each other in such a manner that a alar- 
^" shaped figure is formed on the anterior and posterior aspect of the lens, 
the figure having the shape of an inverted a anterioriy, of an upright 
Y posteriorly. Tlie lens rests in a fossa in the virteoua humor. 

Wb&t is the Buspenaory ligament ? 

It is a thin, fibrillatfld raenibrane which takes its origin Irom the ora 
serrata, from the cells of the pars ciliaris retinae, and from the inner 
layer of cells of the ciliary processes. These fibres pass downward and 
forward in the form of a membrane, dividing just before reaching the 
ei^uator of the lens. A portion passes to, ana is inserted Into, the ante- 
rior capsule at about 2 mm. from the equator, and a portion passes to 
the posterior capsule and is inserted in it at about the same distance. 
The stronger attachment is to the anterior capsule. Some fibres pass 
through the triangular space which is known as Petit's canal, and find 
their attachment to the capsule of the lens. The lens capsule is also 
known us the zonula of Zinn. It marks the anterior limit of the vitre- 
ous humor. 

What constitutea cataract? 
Cataract is an iiiiacification of the crystalline lens or of its capsule. 



I 



Huclear ritsrart: I.iwllon of Il-iis, opioltr dense^I ntceii(ret 2, onncll]' BBie«n by trani- 
iiiitud iJEbt <Dphthiiln)<»rn]>e minor) with ilHiiled pupil : ». nplcUj ■' tea b<r rs- 
flecled ligbt [tacti lllumluiiLlonj, Tlie [itijitl is suppoHsl lo be diliiled by aLroplne. 

What are the most common forma of cataract 1 
NarJcar. cortical, zonular or lamellar, anterior polar, posterior polar, 
irn/Un, mixed, miigdiihil anil Iniuniutiu, 
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icity fiist appenra at ihe imcleus 
us to the peripLeral portions. 
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What is nuclear cataract ? 

In certain forms of calaraL't the 
of the itins, and extends from the n 
What is cortical cataract ? 

Id this form opacities are first observed at. the eqnator of the lens: 
they extend ia wedge-shaped processes toward the centre, the base of 
the wedge being toward tne equator. The opacities gradually advance 
until the lens becomea apa<jue throughout. 
Wliat is zonular or lamellar cataract? 

This is a foraj, usually occurring about the time of birth, which eom- 

priaes opacification of a few lamellje of lens-fibres located at the perijtlt- 

FiG. 15. 



ery of the nucleus, the centre of the nucleus and the cortei remaining 
clear. This form of cataract usually changes but little throughout life. 
What is mixed cataract? 

This term is applied to the innumerable forms of cataract in which 
the plan of opacification follows no definite rule. _ Opaque spots and 
strix appear tnroughout the lens-substance. To this fonn belung many 
of the congenital cataracts which have little tendency to increase. 
What is Morgagnian cataract 7 

When senile nuclei or cortical cataract has existed for a long time, 
the cortical portion Bometimes becomes liq^ueficd, only a small sohd 
nucleus remaining. The term Morgagnian is given to this form. 
What is anterior polar or pyramidal cataract? 

It is a form of capsular cataract usually caused by adhesion of the 
anterior capsule gf the lens to the cornea, following a perforating ulcer 
of the cornea and escape of the aqueous humor. When healing of the 
ulcer occurs and the lens is drawn back into position by reaccumulation 
of the aqueous, the anterior capsule is dightly detached from the lens- 
Bubstance, and the small conical protrusion so formed is filled by fibres 
apparently developed fivm the epithelioma of the anterior layer of the 
lens capsule. These new-formed fibres are opaque and remain un- 
chan^ea. 
What is posterior polar cataract? 

Any opaci^ at the posterior pole of the leoa iatfit\afijiY:^*iTis«iai«s. 
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cataract. It is UBiially caused by remnants of teta! blood-vessels, 
not infrequently accompanies retinitis pigmentosa. 
Wluit aie tile causes of cataract ? 

Catamct is undoubtedly due in the vast m^joHty of cases to inter- 
ference with the natritiun of the lens. In commencing senile cataract 
carefiil eiainination of the i)eriphery of the fundus frequently discloses 
vascular change!^, evident in the presence of peripheral choroidites. 
Cataract not intrcqueDtly uccompames diabetes mellitua. Convulsions 
are said to occasion zonular cataract. Iiuury is a iertile source for the 
production of cataract, and esposure ond privation also act as causes. 

What is the method employed fbr the examinatioii of cataract ? 

The oblique illumination (previously described) is very valuable in 
the examination of the crystalline lens. It' the pupil is dilated, the 
reflection of light into the eye obliquely will serve to disclose any con- 
mderable opacity that may exist in the lens. Opacities occurring m the 
lens usually have a wfaitjsh appearance when examined by oblique illu- 
miuation. Certain forms of nuclear cataract give an amber tint, and in 
the esceptional cases of black calaract the color is a deep brown. The 
plane mirror of the ophthalmoscope is also used for (he esamination of 
opacities in the lens, the opaque portions appearing as dark, spots 
against the red field of the fundus. 
What are the STrnptoms of cataract 7 

The patient frequently first experiences an interference with the viaon 
in the form of dark lines or branching opacities which are projected into 
snace. In some cases a general dimness of vision is first noticed. In 
the case of nuclear calaract the patient will say that he sees better when 
the day is dark or just at twilight, when the illumination is so weak that 
the pupils become somewhat dilated. No pain is experienced. If the 
cataract is well advanced, the pupil is occupied by an Dpanue mass which 
may be white or of a pearly color or brown or almost black. In lamellar 
cataract examination discloses a circular line of opacity which is most 
dense at its periphery. It can be seen that the centre of the lens 
between the layers of opacity is clear, and if the pupil is widely dilated 
ft transparent zone is seen at the periphery of the lens. 
What is the treatment of cataract 7 

In lamellar cataract it is sometimes advisable to make an artificial 
pupil, which will enable the patient to utilize the transparent cortex for 
visual purposes. If by dilatmg the pupil, maximum vision is^ greatly 
improved m this form of cataract, it is warrantable to make an iridecto- 
my, as the operation is attended with little danger. Cataracts thatoccor 
before the age of twenty-five or thirty years are said to be soft cataracts, 
because the substance of the lens is not so firm as it becomes in later 
re. In this form of cabiract the operation known as "needling" 
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How is the needle operation performed ? 

The eye is cowunized or the patient is given ether. Since the opera- 
iiiui under {^ocuine is painlesa, this local anEesthetic may be employed. 
A stop speenloBi is uawi ta separate the lids. The eye is then fixed with 
the fixation fbreepB. A sharp needle known as a eaUn^ needle is made 
to enter the a,ut«rior (.-hamber at a point midway between the centre and 
periphery of the cornea, usually in the horizonlal meridian. The an- 
terior eapsule of the lens is divided and a portion of the lens eortes 
broken up. This ia done through the pupil. The needle is withdrawn, 
atropine is instilled, the eye bandaged, and the patient put t« bed. The 

Fio. le. 




operation of needlin^r afibrds opportunity for the absorption of the lens- 
Bubstance. It must be repeated three or four times, one operation fol- 
lowing the other at intervals of three to eight weeks, to promote jierfeot 
absorption of the lens. 

What is the flap extxaction ? 

This is the method employed for the complete extraction of the lens, 
uiiuolly without its capsule. It consisted origiualiy in making a flap of 
the lower half of the cornea. The flap was ,. ,_ ^_ ^^ 

then tilted outward, the lens-papBuIe 
wounded, and the lens couipelled to escape 
through the pupil, after which the i 
returned (a its former position and a b 
applied. Instead of making a f1n|) 
lower half of the cornea, Jacobaoii luodiSed 
the operation by making a flap below, with 
the incision passing through the sclcrotio about 
1 janetiou. 
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Pig. 20. .^^^^ ^^ j^ uwtnanento reqniiecl 




fin the extraction of c&taract? 

A stop si>fouliim. Graefe or Bt-ers eat^ 






aiat't knife, iiiation t'oiv-eps, ej-stitome, iris 


Fra. 19. 


aciT^is. i^paluia. i.wi am^ll scoop or spoon. 


f ® 1 


What is the linear extraction of 




Graefe? 


« 


It consists in making a linear incinai] 




1 in ihe globe above the cornea. The iit- 




kJ cisiou is comoieiiced on a tajigent vith 




a. the horizontal meridian of (he cornea. 




' Ix^QninK about 2 mm. below the tan- 
TbQ point of the knile, after making tbe 




H 1 




puncture, is directed toward the centw 


III fl 


of ihe pupil ; it is then earned upward. 


f"\ (" 


the pnnctore on tJie oppOMie side where 


ri 


the counter -puncture is 


made. By a gentle sweep- Fm.21. 




ing motion the blade is 




made to cut its way out, B<:- -^^ 




the centre of the incision / \ 




reaching to the clear mar- \'C J 




; gin of the cornea. An V^ ^j/ 




; iridectomy la then made. 




The capBule of the lens is 




then divided with the ej'stitome. Fres- 




Bure on the lower portion of the cornea. 




directed toward the centre of curvature 




uf the globe, mode with a smnll flpoon, is 
sufficient to eanse the lens to tilt forward 






and to escape from the wound. The iria 




is then disengased from the wound by 




means of the spatula, the margins of the 
! womid adjusted, and the eye bandaged. 


H 


^ 


What is the simple operation for cat- 




m 


aract? 




1 


At the present lime (his operation is 




< 1 


much in vocue. The incision miide is 




1 


iisuallv in the nature of a flap. It eon- 
sistB in opening the anterior chamber to 


Vl 


''^ 


J the extent of about a third of the oiroum- 


^zM£- 


,""■,';" , ference of the comeo. the incision being 
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tioD just wHbin the clear marfpn of the cornea or juat external to the 
irlear margin in the aclerotic, finishing in (he corneal tJEsne at the Bclero- 
comeal junction or just nithin the opaque border, according to the idea 
ol' the iudividual operator. The lens-capsule is lacerated either in its 
centre or near the periphery, pressure is made ou the lower part of the 
cornea, and the lens is espelled through the pupil. No iridectomy is 
made. The subsequent treatment is as in the Uraefe operation. 

Wliat accidents aie apt to occur at tiie time of operation? 

It sometimes happens that the lens, instead of escaping, m pressed 
' '" ' " '' " """ " chamber. When this occurs the wire loop 

Fio. 22. 








may lie M^iaed into the vitreous chamber, the lens engaged, and with- 
drawn. The manoBuvre is not easy, and considerable damnge mny he 
done to the eye before the lens is extrai'tMl. Escape of ritreoiis niay 
occur. If this is not large in amonnt. it. is of little importance. The 
protmding vitreons shoidd be escieed, the wound rendered as free as 
possible from the protruding tissues, and the eye bandaged. In making 
the incision the iris may fall before the Itnife and a portion of it be ex- 
cised. This usually is of little importaiwic. It, Viw««^'iv,iiisjjs:^ ■&».'«4,'*. 
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necessitates the making of an iridectomy. The iris may 1 
the puint of the knife as it enters the anterior chamber, 
it be readily withdrawn sufficientl^p to disengage the 
I through boldly and the incision completed, 



ris, it should 




^***^%s««^i^^ijt^ 



Open 



in for 



: the rem* 



What accidants may occui dnnng the healing process? 

From engagement of the capsule m the wound i fihralinn opening 
ma\ remam which mav cause a permanent fiHtula of the antenor 
nharaher Usuallj however when tnia complication arises the anienor 
chamber remains empt> for some davs when the wound closes finnly 
and the anterior ihiiniber is re-established If fistula occurs it may 
uaualK be dose I b> means of the cautery The wound may reopen 
at any time in from twenty four hours to ten daja after the opemtion 
b\ reason of force apphed to the eje This usually siraplj entails the 
emptviHR of the anterior chamber and some hemorrhige into it except 
ftflcr simple extraction when prolapse of the ins is sure to fulbw Pro- 
laiise of the ins, if ohservcil soon after its occurrence, should he rem- 

Whit is the treatment of traumatic cataract ? 
^filia^^ bo truattid an llw iiniiiiary funu ol' seuile caUtraut. If, how- 
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ever, haen&m of the lens-capsule has Uiken place, it eomelunes hap- 
pcDS that the lena-auhBtauce swells to such an extent that injury to vision 
IB threatened from the production of a glaucomatous condition. A cor- 
neal incision must then be made and the leiiii-Bubstanue permitted to 
escape. In many cases where laceration of the capsule occurs the lens 
may be permitted to beeume absorbed, as in the operation for soft cat- 

I What is aecondarr cataract? 

I Secondary cataract is opacification of the remnants of lens-matter and 
I of the capsule of the lens, which Bometimes occurs after the extraction 
1 of cataract. 
What ia the treatment foi secondaTy cataract ? 

An endeavor should be made to effect a clear opening through the 
opnijue structure. This may often readily be done hy the use of the 
knife-needle, the operation being condiicled as is the operation for the 
division of soft cataract. In certain cases it will be found nepeseary lo 
I operate hy the use of double needles. When this is done the needles 
I are made to enter the anterior chamber at opposite points. They are 
' ^en made to pierce the o[)a(]ue structure at the same point (at the centre 
of the pupil), and an opening is made bj; separating the points of the nee- 
dles from each other. When the opening is made sufficiently large the 
needles are withdrawn, atropine is instilled, and the eye bandaged. 

What is dislocatioii of the ciystalliiLe lens ? 

It is a condition in nbich the lens is freed from the suspensory liga- 
l ment partiidly or completely. It niay be a congenital contTition, and is 
( then known as ectopia lentis; however, it is most frequently traumatic 
in origin. 
What are the BTmptoms of dlslocatioii of the lens ? 

The patient's vision is markedly impaired. On examination the lena 
is found to have dropped from its normal portion : it Bometimea hangs 
by slireda of the suspensory ligament, but is often found lying at the 
bottom of the vitreous chamber on the ciliary proeeEaes. The iris is 
tremulous and the anterior chamber deep. It sometimes happens that the 
dislocation takes place into the anterior chamber. When this occurs 
marked symptoms of irritation are produced. The dislocated lens usually 
becomes opaque, and when this is the esse and partial displacement only 
has occurred, diminution in vision ia very great. 

What la the treatment of dislocation of the lens ? 

If the lens falls into the vitreous chamber, or if it is still retained 

nearly in its former position and is not opaque, no trmtment is necessary. 

If the lenSj however, becomes opaque and occludes the pupil, or if it is 

dislocated into ihe anterior chamber and is producing raflammatory 

I ^mptoms, uD attempt should be made to remove it, Tfe wi-os.*; -i^'a-^x ^s. 



t cHses an tliat used for the extraction of 
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THE VITREOUS HUMOR. 
What iB tlie vitreouB humor 7 

It is a, transparent, jellj'-iikc mass that occupies the larp;e poEterioi- 
chamber of the globe known as the vitreous chamber. It is composed 
of very fine tibriflfe which endose a gelatinous fluid in their meshes. 
What pathological changes take place in the vitreons humor? 

Small molecular opacities occur [usually accompanying a debilitated 
condition of the system) which are likened to flies by the patient, who 
projects their images into space. These are of little significance. They 
are known as uiuscse volttantes. Large floating opacities, the remnants 
of exudation and of hemorrhages into the vitreous, also occur. 
What is synchisis scintillans? 

It is a condition in which the interior of the eye is filled with small 
glistening particles, principally in the vitreous. On movements of the 
eye they become kaleidoscopic. They consist of crystals of tyrosin and 
enolcsterin, and occur in degenerated conditions of the globe. 

This condition calls for no special treatment. 
What is the treatment when foreign bodies enter the vitreous? 

These may consist of substances of all kinds, but particles of iron and 
steel are most frequently met with. *If the foreign body is not of a 
nature to produce mflammatory reaction, it is probably best to permit it 
to remain. If it is large or is apt to produce mflammatory changes, an 
attempt at its removal is advisable. If the substance is of a metallio 
nature, such as may be attracted by the ma^et, an opening through the 
sclerotic may bo made, the magnet point introducea into the vitreous, 
and an attempt made to find and remove the foreign body. Failing in 
this, the eye snould he enucleated. 
What paiadtes are sometimes found in the eye ? 

The parasite most frequently found is the cysticercus ceUuloste. This 
parasite is seen most frequently id the vitreous. It may appear sab- 
retinal, and is also found at times in the anterior chamber. 

The Ire'itmeiil consists in removal. Failing in this, the eye should be 
enucleated. 

OPTICAL PRINCIPLES. 
What is meant by the term "refractioQ"? 

This term is used to iniiicatn that chanjie in direction which a ray of 
lieht undergoes when it passes from one transparent medium into another 
•y^ntaeer or /ess density. 
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What is a, ray of light ? 

A MinirU; line iir beam ol' lifrlit enianatinf; from a luniinoua point. 
Wliat is the nonnal of a Bnrface ? 

Ifiia term is used in physit-s to indicate an imaginary lino drawn at 
right angles to tlic Biirf'ace. 

WliEit is the law of re&action relative to the passage of a ra? 
of light from one transparent medium into another of differ- 
ent aensity? 

The ray of light is refracted toward the normal of the denser medium 
when it enters m a direction other than the normal to its surface. The 




reverse is true when a ray of light passes from a denser into a lighter 
medium under the same conditions regarding direction (Fig. 24). 
YTha.t Is an incident ray of light ? 

A ray of light thai impinges on (he snrface of a refracting medium. 
What is implied by the term "index of re&action " ? 

This it'rm is a|iplieil to the nnmher indicating the ratio between the 
siuc uf the angle of refraction and the sine of ihe angle of incidence. 
What is the nnit from which the index of refraction is com- 
puted? 

The condtict or course of a ray of light tlirouph air is taken as the 
nnit for the computation of the index of refraction of all other media, 
('nmputed in this manner, the index of re&actinn of crown glass ia 1.53 ; 
uf rock-cryatal pebble, 1.56; of flint glass, 1.7U; of the dystalline leoa 
of the eye, 1.42. 

7— EjB. 



9S 



THE EYE. 




WliEit iB the effect produced on a i&y of light as it paBses 
through a prism? 
It is refracted toward the base of the prism at both surfaces, sinee tho 
law governing refraction is operative to produce this result aa the my 

Fig. 25. 




enters and aa it leaves the prism. The relative relation of rays of light 
as they enter and leave the prism is not changed (Fig. 25). 

What is a levs 1 

A lens is a transparent medium, having two regularly ^und opposing 




What are the different forms of lenses ? 

y^ej- may be biconvex. (I); biconcave (4); pint] 
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onoave (5) ; converging meniscus (3) ; diverging meniBCtis (6); ^und 
a portions of a sphere or as portions of a cylinder (Fig. 26). Penscopio 
enaes are forms of the u 



What is the principal axis of a lens ? 
A line which cuts the lens at its centre and passes through its centre 

What are secondary axes ? 

Lines which pass through the optical centre of the lens (impinging on 
any part of its surface other thau that corresponding to the principal 
axis), which arc practically not changed in direction. 
Wltat are biconvex and biconcare lenses? 

They are virtually two plano-conves or plano-concave lenses joined in 
such a manner that their principal ases coincide. 
What is the centre of cnrvatnre of a lens ? 

It is the centre of a sphere of which the curved surface of the lena 
forms a part 
What is the radius of curvature of a lens 7 

A line extending from the centre of curvature of the sphere of which 
the curved surface of the lens tonus a part. 
What is the optical centre of a lens ? 

It is the point through which all seeondaiy axes pass after entering the 
lens. In the case of a medium with a single curved surface it corre- 
sponds with the centre of curvature of the surface. 

In the case of a medium with double curved surfaces, as in the bi- 
convex lens, the secondary nirial rays are first directed to a point anterior 
to the centre of the lens, and then to a point posterior to the centre of 
the lens. These are termed "nodal points.' The optical centre in 
these lenses lies between the nodal points. 
What Is the principal focus of a lens 7 

It is a point at which parallel rays of light entering the lena are 
brought to a focus. In the biconvex or concave lenses their principal 
foci correspond with their centres of curvature if the index of refraction 
of (he substance of which the lens is composed is 1.5. 
What is the principal focal distance of a lens ? 

It is the distance between the optical centre of a lena and the princi- 
pal focal point. 

What effect do the different forms of lenses produce on rays of 
light entering them 7 

Convex lenses collect, concave lensea disperse, rays of li^^hl that pass 
through them. The former are caJled plus lenses, the latter minus 
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What are conjngate fiici? 

PointiS in relation tu a leiis at which, if the object ia placed at one 
point, aa image will apiieur at the other point. 

Wliat Is aji image of an ohject ? 

It is a picture or reproduction of the form of an ohjeet in a plane 
where some of the rays of light from every point of the surface of an 
object are brotiRht to a (bcua. The plane at which this occurs is known 
as the focal plane. 

Wliat kind of images are known in physiological optics ? 

The real or inverted and the virtual or upright. The real image (Fig. 
27) is always on the side of the lena opposite to the object, and may Be 




from concave lenses are virtual {Fig. 28), as arc al«> those from eona_ 
lenses where tlie nbjeet is placed between the principal focus of the lens 
and the lens itself (Fig. 29). 

Wliat is meant when lays of light are said to be projected 7 
Tlie Swulty that ibe eye possesses of vcfiirriiig all riya of light whieli 
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enter it from an object to a point in space where the rays from all points 
of this object would, if prolongeii, cross each other. The plane so formed 
njay correspond wiih the object itseli' where the object is the direct Bonrce 




of the rays, or to an image if the rays from the object are refracted 
before they enter the eye. 

How are lenses classified or numbered? 

A lena is Biiid to be a strong lens if it is of a high refractive power. 
There are a number of syntema of notation for classiiying lenses, the 
principal of which are the inch and dioptric systems. 

What is the inch system of notation 7 

It is a. system based on the inch as the unit of focat distance. It 
differs in various countries according as the unit is of greater or of less 
length. The French, German, and English inches are all of different 
lengths, which causes some confusion in the use of the inch system. 
The system consists in the employment of the unit as a numerator and 
the focal distance of the lens as the denominator ; thus, a lens having a 
local distance of 1 beh would he known as i ; having a focal distance 
of 4 inches, as i. This system of notation is being replaced by the 
dioptric system hecause of its uniformity. 

What is the dioptric system 7 

It ia l)ased on the French dioptre as a unit. The dioptre is a lens 
whose focal diistnnce is ! metre, or 30.4 English inches, in length. A lens 
having a focal distance of 39,4 inehee ia known aa a lens of 1 dioptre, 
A lens with 30 inches focal distance is known as a lens of 2 dioptres. A 
lens of a focal distance of 79 inches is known as a lens of i diopiro 
focal power. 

Wliat are trial-glasses ? 

Tliey are seta of lenses, usually arranged in pairs, composed of spheri- 
cals and cylindricals ranging from \ dioptre to 20 dioptres. Tha'j «k5 
marked in dioptres and in eiinivyh'tila m\w\\«i,wwV SLtifViaB&^OT 
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purpose of detemiining what glass is appropriate for the correctjon of 
any error uf rel'raction. 

What is a dioptric surface? 

It ia the surface between two transparent media of different tlenaities. 

THE EYE AS AN OPTICAL INSTRUMENT. 
What is the dioptric system of the eye 7 

Tlie eorncu, aqueous iiuiuor, (;rj'stalliiie lens, and vitreoua humor- 
What is the index of re&actioa of each ? 

Of the cornea, aijueoua and vitreous humors it ia, approximately, 
1.33fi5 (Helmhoitz) ; Icna, 1.4480 (Aubert). 

What is the piincipal focal distance ? 

The eye acts aa a collivting or plus lena, and haa a principal focal dis- 
tance of 22.2 mm. (Helmholtii), 22.H mm. (Landolt). 

What is necessary for distinct vision ? 

The dioptric media must be transparent, the curvature of the surfaces 
most be regular, the location of the retina muat correspond ^ith the 
I)rinoipal focal plane, and the optic-nerve tracts must be in perfect fiinc- 
tional condition. 
What is the point of most acnte vision in the eye ? 

The fovea centrulia. It is a small area of the retina, about ^ inch in 
diameter, situated A inch to the tempond side of the optic-nerve en- 
trance. It is usually a very little to the outer side of the posterior pole 
of the globe. 
What is the optical axis? 

It is a line cutting the centre of the cornea and the posterior pole of 
the globe. 
What is the visnal line ? 

It is a line extending from the fovea centrulia through the optical cen- 
tre of the eye. 
How do 3rou determine the acuteness of vision ? 

Usually by the employment of teat-carda on which are arrBnE:ed letters 
of different sizes suitable to be seen at different distances by the normal 
eye. These canla are known as test-cards, and are wade for near and 
distant vision. Those intended for diatnnt vision are usually read at 20 
feet, which is termed infinity; that is, a distance at which rays of light 
emanating from a noint are virtually parallel when they enter the eye, 
"■ '' "' uah detau in an object it is necessarj- thai rays of light from 
''"" " points oil the objsct, make u, visual angle of 1 min- 
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Txle. In the conatnictioii of a letter it is found that five points must be 
seen — the bars, which are three in number, and the spaces between, two 
in number. Hence the visual angle made oy the rays of light from sueh 
an objec^t must be 5 miniitea, atid this is the basis on which the letters on 
the test-cardB are constructed. The test-cards usually employed are those 
devised bySnelien, and contain letters that shuuld be read at from 15 to 
2U0 feeL The distance at which the letters should be seen )b used as tlie 
Dumerator, the distance at whieh the letter is seen as the denominator; 
thus, if a patient at a distance of 20 feet sees the letters tliat should he 
read at that distance, the vision is said to be ^. If he can read only the 
letter that should he read at 100 feet, the vision ia ^. Test-cards con- 
structed on the same principle are also used for the ordinary reading dia- 

Can the refraction of the eye be changed at the will of the 
patient ? 

Yes. A change can be made in the curve of the dioptric surface of 
the lens by which the refraction is incroa.sed. This is Itoown iis the 
power of accommodation. 

By what means is the eye enabled to accommodate itself to see 
oluects distinctly at different distances? 

By the contraction of the (yliary muscle, also known as the muscle of 
accommodation, the suspenson' ligament which is attached lo it becomes 
lelased. The elastic properties of the lens produce a bulging forward 
of its anterior surfiice, symmetrical!]; increasing the acuity of curvature 
of its surface. This shortens the principal focal distance of the dioptric 
WStem of the eye, and makes the focusing of raya of light coming from 
different distances within infinity pusaibla 

What is meant by the term "amplitude of accommodation"? 

It is the distance between the nearest point at which ohjeels maybe 
seen distinctly and the fartbest point at which objects may be seen. The 
far-point is known as the punetum rcmotissimum ; the near-point, as the 
punctum proximimi. 

How is the near-point determined? 

By ascertaining, by actual measurement, how close to the eye nn ohject 
may be brought and still be seen distinctly. The far-point may be deter- 
mined by noting the distance, unimproved by a plus glass, at which an 
object may be seen distinctly. 

How mtich of the power of accommodation is available for con- 
stant nsa? 

About two-thirds; in other words, it is necetaary that the individual 
should hold about one-third of his amjilitude of aivommodation ii 
Toserve in order that he may do ciintiiiuniis wurk without d' ' 
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How ia accommodation influenced hy age 7 

Tlie aniplitiiJe of aopomniodation is shortened at the expense of the 
punctum prosimiim, which recedea, and after it haa passed the point of 
H inehes fruin the eye the condition is known as prethyopia, or the viwon 
of the old, atid glasses are required to make near vision easy. 

AmpUtmk nf Accummiidnli'iii at Different Ages {Laiiddt). 
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What may be the refractive conditions of the eye when at rest 
regarding parallel rays of light? 
The raj-s of llj^ht may iie focused on tlie retina; tliey may eoine to a 
foL'iiB in front of the retina or beliind the retina. 

What terms are used to indicate these conditions 7 

Where the rays fall at a focus on the retina the condition is termed 
emmetropia (Rg. 30) ; where the focus falls in front of the retjna, 
._!. .__ ^1 — iLii 1..1.'. 1 .1 ■...^^ hjfpermetTopit. 



emmetropia (¥ig. 30) ; where the f 
myupia; where they fall behind the : 




ropJc rye: parallel 



What is meant by the term " ametropia " 7 
jl^y eondition of refraetMn iiLhor than eminetrop 
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Wha,t is emmetropia? 

A puniiitiiiii uf the eyeball in wliicli the antero-poBterior diameter is of 
the right langth, the principal focua of the dioptric system at 22.a lom. 
What ia myopia? 

It is a condition of the eyeball in which the antero-posterior diameter 
is elongated (Fig. 31). The condition may be congenital, acquired, 
spasmodic, or real. 



Fig. 31. 




Wliat is congenital myopia ? 

It is a condition in which the eye, when formed, is Uio long in its 
an tero- posterior diameter, or in which the dioptric sj-slem is more 
strongly refractive than in the normal eye. 

Wliat is acQuiied myopia ? 

A condition in which there has been an antero-posterior elongation of 
the globe due to weakness of ita coats. Thia form of myopia is marked 
by selero-choroidilis of greater or less degree. It may supervene on a 
previous hypermetropia, emmetropia, or myopia. It Ib a diseased 
condition, and should always be regarded aa an element of danger to 

What i6 spasmodic myopia? 

It is a form of niyupia produced hy apasniodio contraction of the 
muBcle of accommodation, and may convert a hj'permetropic or emme- 
tropic eye into a myojiic oye, or a myopic eye into an eye more highly 
myopic. The latter la not common. 

How may the actual condition be determined? 

By the nse of a mydriatic, which acts to paralysie the muscle of accom- 
._ _. . J . ^ condition of 

What is the course of the lajrs of light coming from the retina 
in the myopic eye ? 

Since the retina ia placed at a dislnnce greater than the prinnipat focal 
point of the dioptric_ fiyattm frinn iho optical centre, the rayi* of light 
coming from the retina Poii\erge aa they pans fn>ni tUii w-its^js. ^Bi*- 
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What is the telation of pnnctam Femotisaimnm (P. B.) ajid ponc- 
tum proximnm (F. P.) in myopia ? 

'J'he ftiiiplitude of accommodation is nut leesened, but P. R. is brought 
within infinity, and is fouud at the point where rays oi' liglit emanating 
from the retina come to a focus. P, P. ia brought correspoudingly 
nearer to the eye. 

What is the danger in high degrees of piogressive myopia ? 

If the posterior etougation of the eye continues, the choroid and retina 
in the vicinity of the lovea centralis are much altered in structure ; the 
extreme stretching and thinning that the retina is subject to induce 
detachment of this membrane in some cases. Vision becomes imper^ 
feet, and in high grades of myopia may be entirely lost Hemorrhages 

Fin. 32. Fio. 33. 




sometimes take place into the retina and vitreous, and interfere large 
with vision (Figs. 32, 33|. 




How is myopia corrected 7 

By jjlaning before ihe eye a coi 
a tlie degree of myopia (Fig, 34). 



r dispersing lens eiimvalent « 
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^71i&t is bypennetiopia 7 

It is a eoudition of the eye in wbicli the aiitoro-posterici 



\B not the result of a. disease-procesB, and need give 
n of loss of vision, iis is the case in acquired myopia. 
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Wb&t is the conduct of la^ s of light coining fram the retina in 
Iqrpennetropia ? 

Sinoe the retina \e placed at a shorter distance from the optical centre 
than the principal focal distance, the rays of light coming from the retina 
diverge as ihey pasa out of the eye, the degree of diyergence correspond- 
ing to the degree of the hypermctropia. 

'Wha.t effect does this hare on P. R. and B. F.7 

In emmetropia rays of light emanating irom the retina pAss out of the 
eye parallel to each other, and P. K, ia said to be at infinity. In hyper- 
metropia, since the ra^ of light psss out in a divergent direction, P. R. 
is said to be beyond infinit^v io a degree represented by the lens which 
serves to bring the rayaof lipht coming from the hypermetropic eye jiar- 
dllel to each other. P, P. is removed from the eye to a corresponding 



L 




How is hypennetropia corrected? 

Uv pluL-inf! a convex glass before the eye 
llie far-point to infinity (Fig. 3G). 



of siiflicieut power (o bring 
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Wliat is astigmatiam ? 

It is a condition of llie refrai^tion of the eye in which raya of light 

Cins ibruugh one of the principal meridiana are refracted differently 
L those passing through the otber meridian. Afitigmatigni ia either 
regnlar or irregular. 

What are the principal meridians in an astigmatic eye ? 

Tlie meridians of greatent and least refraction : they are usually at 
right angles to each olher. 

Vtriiat is regular astigmatism? 

A condition in which the dioptric surfaces are regularly curved, hnt in 
which the refraction ia different in the different meridians. It may be 
corneal or lenticular, or both. If corneal, the curvature of one mendian 
of the cornea is more acul« than the curvature of the meridian at right 
angles to it. If lenticular, the curvatures of the lens vary in the same 
manner, or the lens is set at an angle with the visual Lne, whiuh pro- 
duces the same result. 

What are the Tarieties of regular astigmatism 7 

One meridian may be hyperuielropic or myopic, while the other 
meridian is emmetropic. This is termed simple hypermetropic or sim- 
ple myopic astigmatism. Bolh meridians may he hypermetropic or 
myopic, one to a greater extent than the other. It is then known as 
compound hypermetropic and compound myopic astigmatiam, respect- 
ively. One meridian may be hypermetropic and the other myopie. 
This condition is known us mixed astigmatism. 

What is the cause of astigmatism ? 

It depends on the shape of the eye, and is not necessarily the result 
of diseased processes. 

How is astigmatism corrected ? 

By the use of cylindrical glitsses, so adjusted as to correct the difler- 
r ence between the refraction of the principal meridians. To this may be 
added a plus or minus spherital glass, which may be employed when 
' there is hypermetropia or myopia common to both meridians. 

What is irregtdar astigmatism 7 

It consints in the piesence of facets or irregular surfaces over the 
cornea. These are usually due to ulcerative processes that have pre- 

Hot is this detected ? 

Examination with (he oblique illumination will serve lo disclose a few 
mailer oparities in the majorily of cuaea. Where this is not easy of 
mo/istnition the iiwnVinT hn>teri ajipfarance of the image of the fun- 
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(Ills will Buffitie to make the diagnosis, 'JTie vsc of a Placido's disk will 
also aid in determioing tLe na.ture of the t-nndition. 

Wha.t are the methods employed for the detection of errors of 
refraction 7 
They are subjectiTe and objective. To the Hubjective method belong 
trial-lenses, Seheiner's test, Thompson's ametrometer, and others. Th(i 
objective tests are Placido's disk, retinoscopy or skioacopy, the ojihlhal- 
moscope, and others. In testing tlie refraction of an eye, especially in 
younger people, it is always well to employ a mydriatic for the purpose 
of putting the accommodation at rest. If this is not done, tonic spasm 
may hide the real condition, and a proper correction of the error of re- 
fraction cannot be obtained. Atropine, homatropinc, or diiboisine may 
■be used. 

How is the refiraction determined by the use of the trial-lenses ? 
The patient is placed at a distance of 20 feet Irom the trinl-carda, 
-which are aufGciently illuminated. Glasses are placed before the eye 
(each eye should be tested separately), beeinningwith the plus lenses. 
If vision is not blurred when a weak plus lens is placed before the eye, 
the far-point must be beyond infinity, and the condition must be one of 
hyperraetropia. The plus glass is ineressed until the test-letters begin 
to oe blurred. For simple hypermetropia the strongest glass that gives 
distinct vision represents the amount ot hypennetropia, and the strong- 
est glass that gives distinct vision immediately after the eye has reijov- 
ered from the mydriatic should be prescribed. If the plus glass blurs 
the vision, a weak minus should be substituted, and a stronger minus 
glass placed successively before the eye until a clear image is foimed on 
tlie retina. The weakest glass that will correct the condition is the one 
that should be given. In order to correct astigmatism a minus or pins 
cylinder may be tried in the various meridians, and the glnss selected 
which will give the most distinct vision. Seheiner's test is based on the 
fact that rays of light entering two small apertures, passing into the eye, 
fall on the same point on the retina in the emmetropic eye, but iu the 
hypermetropic or myopic eye the points are duplicated, since the rays of 
light impinge upon the retina before they come together in the hyper- 
metropic eye and afler they come together in the myopic eye. Thomp- 
son's ametrometer consists in the adjustment of two small flames so that 
they can be changed to correspond to the different meridians of the eye. 
The circles of diffusion produced by these lichts in the various forms of 
ametropia indicate the refractive error. Seheiner's and Thompson's 
tests are but little used, because of their ii 



What axe the snbjectiTe methods? 

Phicido's disk ei>nsists of a eirciilur plane surface 33 cm. in diameter. 
In its centre is an opening of ahiut i inch in diameter, which is sur- 
rounded by concentric white and black rings, each. <i? *.Vct», \"-s«k.Ss. 
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width. Extendine; backward from this ceotral opening is a, short tnbe 

of the same diameter. This inatrument ia employed by placing the pa- 
tient's back to the light aud directing him to loutc into the opening in 
the centre of the disk, the disk being placed at about a foot from the 
patient's face and parallel to the plane of the face. On looking through 
the tube the observer sees a reflection of the disk from the cornea of the 
patient If the corneal Huiface ia regular in its curvature, the image of 
the circles on the disk will appear regular. If aatigmatiam is present, 
the image will become oval, its shortest diameter coiresijonding to the 
meridian of niost acut« curvature. If irregular asti^atism is present, 
an irregular image of the disk will be produced. This test is serviceable 
only to indicate the condition of the cornea regarding its curvature. 

THE OPHTHALMOSCOPE. 
What is the ophthalmoscope ? 

It is an instrument devised for the purpose of examining the interior 
of the ey%. It was discovered by Helmholtz in 1H51. As now con- 
structed It consists of a muror perforated in its centre, and so arranged 
that lenaea may be roUited into place behind the central perforation. 
The mirror acts as a source of light with which to throw ligV into the 
interior of the eye. A portion of the light that enters the eye ia re- 
flected from the retina and choroid, passes out through the pupil, and 
passes through the small aperture in the centre of the mirror, entering 
the eye of the observer. The mirror of the modern ophthaluioaco[)e ia 
nsnaJly concave, with a principal focus of from 7 to 13 inches, and it ia 
so arranged that plus and minus lenses can be rotated into position be- 
hind the small central opening. The ophthalmoscope is used to dctei^ 
mine the refraction of the eye aa well as ta examine into the condition 
of the interior of the eye. 

How is the ophthalmoscope employed? 

There are two methods lor its employment, known as the direct and 
the indirect. For the direct method the source of light, which may be 
a lamp or Argand burner, is placed at the side and back of the patient 
on a level with the eyes. The light ia reflected into the eye oy the 
mirror, the observer occupying a position in front of the patient If 
both eyes are emmetropic and the aocommodation at rest in both, a clear 

ficture of the fundus of the patient's eye may be seen by the obaerver. 
f liypermetropia exists, the fundus may also remain clear: the addition 
of a plus tens will render the image of the fundus more distinct, and 
plus lenses should be placed back of the aperture until the image of the 
fundus begins to blur very sliehtly. This last lens indicates the degree 
of hynermetropia present If myopia exiats, a clear image of the nin- 
dus of the eye will not he obtained until minua glasses are placed behind 
/ie aperture in the mirror of sufficient strength to render parallel the 
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rajB of light that come from the eye of the patient. The weakest glasa 
that will give a clear image of Che iiiterior is the approximate estimate 
of the myopia present. 

How ia this method applied to astigmatiBm ? 

In the determination of refraction with the ophthalmoscope the small 
vessels in the region of the fovea centralis, or the fine stippled appearance 
of the fundus iu the region of the posterior pole of the eyCj should bo 
selected as the object of which to obtain a clear and distinct image. If 
astigniatlsm is present, the small vessels in one meridian will he seen to 
he more distinct than vessels of a similar size whi<Jt pa)« in another 
direction. The strongest plus or the weakest minus glass with which 
the vessels in the meridians of greatest and of least curvature can be 
seen indicates the refraction of these two meridians, and the difference 
betvfeen the glasses required for the two principal meridians indicates 
the degree of the astigmatism. 

What IB the value of the ophthalmoscope in determining re&ac- 
tion? 

If the accoramodation of the patient and of the observer is relaxed, 
it may be relied ujKm to gi\e results that are approximately correct. 
If the accommodation is not under control, it is liable to great error. 

What is the indirect method for the use of the ophthalmoscope 7 

It consista in placing a biconvex lens of the foual distance of 2J to i 
inches between the eye of the patient and the opbtlialmoscope employed 
by the observer at its focal distance from the patient's ej^e (Fie. ^7). 
The nphtbalmoscope, held at a distance of 1 2 ta 14 inches frxjm the ob- 
served eye, is made to reflect the light through the lens and into the eye 
of the patient. The raj's of light which return fiurn the eye pass again 
into the lens, and are brought to a focus at a jpoint corresponding to the 
principal focal point of the lens. This area of image is visible to and is 
seen by the observer. Since it is desirable that the accommodation 
should t>e at rest in all work with the ophthalmoscope, many occulista 
employ n lens )br a focal distance of 10 inches behind the opbthnlmo- 
Bcopic mirror, for the purpose of rendering the rays of light parallel as 
they enter the eye fiwm the aerial image. The direct method in the use 
of the ophthalmoscope produces an image by projection, a virtual up- 
right imaee. The oi)htnalmoficope by the indirect metbocl produces a 
true aerial image, which is inverted- The indirect method ia employed 
but little for the purpose of determining refraction, and cannot be de- 
pended upon to give an accurate estimation of the degree of refraction. 

What is letinoscopT or skioscopy ? 

It is the study of the conduct of the disk of light which fills the pupil 
when light is reflected into the eye by a plane or coocave min'or. The 
observer's eye is so placed that it may intercept the rays of light refleob^i 
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from the fundus. The Boaroe of 

ligiit is placed behind and a Utile 
aSove the patient's head. Tlie ob- 
server stations himself at a distance 
of I or 1 J m. in front of the patient, 
and, holding the mirror before his 
eye, refiecta the light inu> the eye of 
the patient A circular reddish disk 
will De seen to fiJl the pupil, which 
moves in varions directions as the 
mirror is rotated on it asis. If the 
patient ia emmetropic, on movement 
of the mirror the reddish disk disap- 
pears suddenly, appareniJy leaving 
the pupil in all ita parts at about the 
same tima If a plane mirror is used 
and the eye is hypermetropic, the 
disk of light moves in the same di- 
rection acroaa the area of the punil 
with the mirror, followed by a rela- 
tively deep shadow. If the eye is 
myopiu, the image moves in the op- 
posite direction, also followed by a 
shiidow. In determining the retrac- 
tion of the eye a plus or minus lens 
is planed before the eye nntit the 
shadow conducts itself as in emme- 
tropia. The (rlitss which produces 
this Rondition is approsimately the 
one required tocorrrectthecrrorof 
refraction. In examining the re- 
Iraclion of the eye by retiooscopy 
the different meridians of the ej^ 
must be tested separately. In this 
way astii^iiiitisni, if any exists, may 
be detected, the difference between 
the glass required to prodnca an 
emmetropic condition m different 
meridians at right onj^les with each 
other being the estmiate of the 
astigmatism present. This method 
of examination determines the total 
astigmatism. 

t is the ophtlialniometer of Javal and Scbiotz? 

1 di'vistnl for llie purpose of iletermining the onrva- 
~ vns. It is 30 constructed that the 
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difference between the curvatures of the princiiral meridians may be de- 
termined and indicated in dioptres. By this instrument the tumeal 
astiifmatiBm may be accurutcly estimated, bnt the total aatiematism when 
lenticular astigmatieni is present taonot be determined. It is an aid, in 
A limited sense, for the determination of retraction. 
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What is the ultimate test for re&action? 

The trial-IenscK must be depended upon for determining the glass 
whieli ia beat Buited for the eorrectiou of errors of refraction in every 
case, and the prescription must be given accoi'ding to the results arrived 
at by use of tbese lenses. 

THE MUSCULAR APPARATUS. 

Give the names of the muscles that are attached to the exterior 
of the eye. 
These are six in number: four recti muscles, known as the internal, 
external, aaperior, and inferior recti ; two oblique muscles, known as the 
superior and inferior obhque. 

What are their origin and insertion? 

All of the muscles of the eye, except the inferior oblique, lake their 
origin from the apex of the orbit encircling the optic-nerve canal. The 
recti muscles extend forward and are inserted as follows: The internal 
rectus is inserted into the sclerotic at a dislunce of about 6 mm. from the 
Bclero-eorneal Junction by a ihin spreading tendon which extends from 
the lower to the upper tangent of the per(iendicu]ar meridian of the cor- 
nea. The external rectus is inserted in a like manner at the outer mde 
of the globe 7 to 8 mm. fTom the Eclero-comeal junction. The superior 
rectus is inserted in a like manner into the superior portion of the scle- 
rotic about 7 ram. from the sclero-corneal junction. The inferior rectus 
has a similar insertion into the lower part of tlie sclerotic The superior 
oblique passes forward to the upper inner angle of the orbit, where it 
passes through a tendinous pulley, is reflected on to the globe below the 
superior rectus, and is inserted into the selenitic a litile back of the 
equator of the globe at the upper margin of the external rectus. The 
inferior oblique takes its origin from the inner angle of the margin of 
the orbit, pa)iscs backward and outward beneath the inferior rectus, and 
is inserted into the sclerotic slightly back of the equator and beneath the 
external rectus. 

What Is the source of the motor nerve-snpply to these muscles 7 

The superior, inferior, and internal recti and ihe inferiiir oblique are 
supplied with motor nerre-filumenfs fn>m the molor ocidi ; the superior 
oblique, from the fourth cranial nerve ; the external rectus, by the Hixth. 
cranial or nbducens. 

S- Ejo. 
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What is the addon of the extrinsic mnades of the e;e ? 

The esterna.! and intemti] recti muscles produce the lateral movements 
of the eye on its horizontal plane. The superior rectus rotates the cornea 
upward and inwaril, turning the perpeudicular meridian of the cornea. 
inward ahove ; tlie inferior rectus rotates the cornea downward and in- 
wanl, rotating the perpendicular meridian of the oomea inward below ; the 
superior oblique rotates the cornea downward, and turns its perpendicular 
meridian inward above j the inferior obi irjue rotates the cornea upward 
and outward, and turns its perpendicular meridian inward below. In the 
production of the lateral movements the external and internal recti alone 
are involved. In upward movement the superior rectus and the inferior 
oblique are employed ; in downward movements, the inferior rectus and 
the superior oblique. 

What are the associated movements of the globes ? 

They are the uiovementswhich tlie eyea make together for the accom- 
plisbment and continuation of binocular single vision. These movements 
are very complex. The one of greatest consequence is that of con- 
vergence, which is employed for seeing all objects within infinity. With 
it are closely associated the accommodative effort and the movements of 
the pupil. Convergence assists accommodation, and on strong conver- 
gence the pupils become contracted. 

What is necessary for binocular single vision 7 

The visual axis of each eye must be directed toward the same point, 
and the iniace of the objeol must fall on a corresponding oart of the 
retina of eacn eye. The accomplishment of this is lemied binocular 
fixation. The sensorium interprets the images as one, and single visioa 
is the result. Deviation of the visual lines produces diplopia. The 
deviation may be very slight or it may be very pronounced. In the 
slighter forms the images may be fused by an effort on the part of the 
muscles; in the decided forms the image is either disregarded or remains 
double. The deviation may bo in any direction. 

Hov may double images be united 7 

If double images are prcBent, are of the same color, and are near each 
oilier, an effort is made on the part of the cye-mnacles, entirely without 
conscious volition, to place the visunl lines in the direction necessary for 
the fusion of the images, and diplopia will be oveivome. 

How can the effort be detected 7 

f a prism with the base up or down of sufficient strength ii 

r of "uie 

- r t fusion is 

r there exists a tendency to deviation in the 
- externa} nn-l'i muscles, the iiunges w\ll W dis^liweJ laterally. 
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If toward the intemi, the image eeen through the red class will cor- 
respond to the side of the eye over which it is placed. If toward the 
. extemi, the images will be crossed. Where the images are found on the 
side corresponding to the position of the eyes they are said to be homoa- 
yiQoiia; if ctobboii, heteronymous. 

What are the Tarieties of strabismus or squint 1 

Apparent or false, concomitant, and paralytic. 
What is appaient Btrabismus? 

It is a form in which the visual lines and the optic axes do not cor- 
respond. The viaual line usually cuts the cornea to the inner side and a 
little below the centre of the cornea, forming an angle with the optic 
axis which is known as the angle a. When, as in some cases of hyper- 
metropia, the visual line passes to the inner side of the optic axis, the 
angle a is large and the eyes appear as though they diverged. If, as in 
some eaaea of high degrees of myopia, the visual line passes to the outer 
aide of the optic axis, the eyes appear to converga In the first case the 
angle a is eaia to be positive ; iu the second case the angle a is said to be 
negative. 



If the eyes are caused to fix on an object, and are then alternately cov- 
ered and uncovered, the uncovered eye describes a movement when it 
6rst sees the object if squint bo present. If the sijuint is only apparent, 
the eyes remain stationary. 
What is concomitant strabismuB ? 

A condition in which the tendency to deviation is real, but in which 
the normal degree of rotation of the globe is present and the conjugate 
movements of the eye unimpaired. There is no loss of muscle-power. 
Double images are seldom observed, as the mind has become accustomed 
to disregard the image formed on the squinting eye. 

What are tha forms of concomit&nt strabismns 7 

In regard to constancy they are divided into periodic, alternating, and 
absolute ; in regard to direction, into convergent^ divergent, upward, and 
downward SQUtnt. Periodic strabismus is a condition in which the squint 
obtains only at intervals. Alternating strabismus is a condition of con- 
stant si[uint, sometimes with one eye, sometimes with the other. Abso- 
lute BtrabiBmuB is a form where one eye always squints. Tlie terms 
convergent, divergent, upward, and downward squint explain themselves. 

What are the catiaes of concomitant strabismus ? 

In the hypermetropic eye the near-point is carried to such a distance 
from the eye that the effort at accommodation is reinforced by the effort 
at convergence, and the tendency to cuuveT^ftace. Wysasa i3a\Si-nss.*»^^». 



I 
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many caaea ; ttiuH, at firat poriodic strabismna of tlie convergent vanely 

beMiues manifcBt. As llie case goes on without the isjireotion of the 
hypenuetropiu the squint becomes alKmating, and finally is confined to * 
one eye. Hypcrmetropiu is instrumental in producing probably 90 per 
cent of the cases of convergent strabianiuB. Divergent strabismus is 
probably also produced by an unconscious effort on the part of the lodi- 



I 
I 



vidual to avoid using convergence, aa the near-point ia already too near 
to the eye in the myope, the individual whose class presents the grentor 
number of cases of concomitant divergent strabismus. Inequality in the 
vision of the eyes, irreguiaritieH in the surface of the cornea, or opacities 
of the cornea, cataracltius conditions of the lens, and other conditions in 
which imperfect vision obtains, serve to produce a certain number of 
cases of sCrabiamus of " 



What Is meant hy the term " heterophoria " ? 

A tendency to the deviation of visual lines which does not result in 
decided strabismus, but which, from the effort on the part of the eye- 
muBclea to properly adjust the eyes for the visual acts, often produces 
headache UTid other disturbances of a very annoying character. 
How is this detected 7 

The test for the detection of fused doable images reveals the presence 
of this condition, and its amount may be measured bv the employment 
of prisms which serve to superimpose or to bring the images on the 
proper level, as the case may be. 

What is the treatment of concomitant strabismus and of hetero- 
phoria? 

When aymjitoms of the production of strabismus first become mani- 
fest a correction of the error of refaction may often prevent its develop- 
ment Appropriate glasses should be fitted to the eyes and the patient 
made to wear them constantly. Strabismus which has already Become 

y sometimes be corrected bv this simple procedure. 

.1 not suffice operative proceciure is usually necessary. 



It usually develops in children lietween the ages of tvfo and eight 
years, or during the time in which near vision is beginning to be em- 
ployed very constantly by the individual. If the eyes are tested shortly 
aftt'r the firat evidence of strabismus is manifest, the vision seems to bo 
about the same in each eye. When the strabismus is confirmed it is 
found that the squinting eye has less acute vision, as a rule, than its fel- 
low, am) if squint has been present for a number of vears the vision in 
the squinting eye becomes greatly reduced. A strabismus established 
at the age of five often shows vision reduced to oounlinp fingers at a few 
^ee when fJie individual reaches adult life. Tliisloss of vision b termed 
"amliljopiH irom noa-use, " as it is tUoug\it tWl^s 4\s'«;swAtos the im- 
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age fonned on the retina of the squinting eye the acuity of vision does 

not develop. 

When should the operatdoa for strabismus be performed ? 

Many operaWre are of the opinion that the patient should not be 
operated upon before he has reached the age of aix or seven ycais ; 
others are of opinion that it should he corrected by operative measures, 
if necessary, as soon as the strabismus has become confirmed. Since it 
lias been observed that strabismus sometimes corrects itself before the 
individual reaches the age of ten or twelve years, and since there is 
greater danger of over-correction by operation iu young children, it is 
probably wiser to wait until there can he no doubt of the permanent 
nature of the condition before operating. 

What are the operations for the correction of strabismus ? 

Tenotomy of the muscle acting in the direction of the squint, and in 
some cases advancement of the tendon of its opponent, are necessary. 

What instruments are necessaTy in the operation for strabismus ? 

A stop speculum, fixation fiirccps, strabismus scissors, two striibisruns 
hooks, thread, needles, and needle -holder. 
Describe the operation of tenotomy for correction of strabismus. 

The operation may he sulsconjunctival or open. The subconjnnctival 
operation is done as follows : Cocaine or ether may be employed. The 
stop speculum is introduced to separate ihe Uds, and the conjunctiva and 
subconjunctival tissues are grasped by the fixation forceps at the lower 
margin of the tendon at its insertion. This will be found for the inter- 
nal rectus at a distance of 5 mm. from the sclero-comeal junction, at the 
inner lower part of the eye, at an angle of 45° from the horizontal me- 
ridian of the eoruea, and at 8 mm. for the estemus on the same angle 
to the outer side. With the scissors the coi^unctiva and snbcoujanc- 
tival tissues are divided with one snip, and the opening continued along 
the sclerotic far enough todivide the thin aponeurosis of connective tissue 
which is attached to the borders of the tendons. A strahismua hook is 
then passed through the small opening, the point always being pressed 
against the sclerotic, and brought up beneath the tendon of the muscle. 
The fixation forceps are removed, and the tendon divided between the 
sclerotic and the sirabismua hook close to thesclerotie. The hook should 
be passed again, to be sure that all fibres of the tendon are divided. 
When this has been accomplished, the strabismus hook may be drawn to 
within 1 nim. of the margin of the cornea beneath the conjunctiva. 
How is the open operation performed ? 

The conjunctiva is seized with the fisatiou forceps over the centre of 
the insertion of the muscle, and a vertical incision made through the 
coujunctiva at this point, running parallel with the perpendicular 
meridian of the cornea when a tendon of ttia \'i\K5\i ^a.-a^'Ci^s.'us''^^ 




divided. The tcndoo at the middle of ita insertion is then seized &nd a 

small opening made through it. The BtrabiBiniis hook is then passed bo 

as U) catch up either the upper or lower half of the tendon, and each is 

divided saocesBively. The conjunctival opening in the subconjunctival 



^^ and in tliR ni 
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Fia. 40. 



What effect may be produced by the operation of simple te- 
notomy ? 

A deviation of from ] 3° to 20° may often be corrected hy simple 
tenotomy. It often occurs that the operation must be divided between 
the two eyes, as exuesaive motility inward often cxisfB in each eye. The 
extent of the operation may be somewhat limited, a Bmall effect being 
produced by simple division of the tendon ; a greater effeet by diviHion 
of the thin aponeuroaia of Tenon's capsule attached to the borders of the 
tendon. 

■ What is the operation for advancement of the tendon of a 
muscle in strabismus? 
This operation ie performed for (he purpose of exajr^erating the effctit 
of a simple tenotomy. The open mierafion of the opponent of (he 
tenotomized muscle is performed. The conjunctiva nest to the cornea 
is dissected up and sutures are passed. These are three in number— a 
central, one above, and one below, each ptiBsing thronjih (he margins of 
tie muscle, the conjunctiva, and Tenon's capsule, beginning at a distance 
usually of i inch from the insertion of tlie tendon. Tlie sutures are then 
tied_, after first having removed a smail piece of the tendon. The mid- 
dle ie first tied and tightened, and then tne lateral sutores, until the de- 
ured effect ia reached. 

What are the varieties of heterophoria 7 

Eaophoria, or devialion inwani ; esopiioria, or deviation outward ; 
hyperphoria, or deviation upward. 

I What is tlie treatment of heterophoria ? 
Not infrequently the condition may bo remedied by a simple correction 
of the error of refraction. When this does not suffice, an attempt may 
be made to relieve the patient by combining a prism with the lens of 
proper strength to correct the deviation, with the base placed outward 
m csophoria, inward in exophoria, and downward in hyperphoria. If 
llie heterophoria is eioeesive, it becomes necessary tu perform a partial 
or complete tenotomy of the stronger muscles, and in some casea to 
advance the opponent. 



and paralrd^^V 
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Wb&t is paralytic strabiamns ? 
A (Icviaij'iri of the ey«« cauBed by paralysis of one or 

How maf we differentiate between concomitaiit 
strabiamna ? 

If till! lijcR are made (o fuUow the moTcmenls of an object ii. 

dinu^iotiH, ill i.-'iiiniiiiiitant elrabixmuB botli eyi^ wQl move U> the same 
i:xti.'iit aD<l ibeir [uovemenU wili Dot be restricted in any direction. In 
rmralytic iitmbianiiui ihe luoveinent of the affected eye trill be restricted 
in the dircfiliiin of the action of the paralyzed musele. If in concom- 
itiint Mnibiwuiw the Axmg eye is covered aad the squinting eye is caused 
Ht fix the object, it will be lljund that the deviation uf the first eye la the 
Diuue imibiit "f tii'i wii[iriiirii,'eye. _ In paralytic strubixmuB the deviation 

of tb'.i I ^'{iiinriitL' I VI'- wben it is uovered and the squinting eve made 

to fix tli<' 'iIji'I'I. i- L'ri'j<ti:r than thatof the squinting eye. In other 
wonlit, tin: wi'i,iirl;iry -k'viatian in concomitant etrabismua equals the 
primary iluviaiiuiL ; iii jmralytic atrabiamua the secondary is grealer than 
the primiiry, 
What Is the cause of paralytic strabismus ? 

Traumatism, ayiihiJis. tubes dursalis, tumors and hemorrbitgea in cer- 
tain parts of the brain, diphtheria, inflammatory proi!esses at the apex 
of the orbit, and peripheral neuritis resulting irom poisoning with alco- 
hol, lobaoGU, etc. 

How is paralytic strablBinuB classified 7 

I Ijtuidly iu;wiriling \a the Tierve affeeted ; sometimes according to the 
'ii« (ir miiHcIo affefteil. 



8 Tuirvo supplies the levator palpebne superioris, the internal, infe- 
,nd sniK'riiir ri'c'ti, anil the inferior oblique. When these are para- 
tlii' liil dniiiiirj mill the cyo turns outward and a little downward, 
jibiiiiirc i'{' ihv iri^i i.s sii|i|)lii'il by the third, and in paralysis of 
ii'vvr ilii' i>ii]iil licci'iiiis rliliiioil. The dropping of tho lid often 
I F'lK'h pi'iiiiiiiiiii'i'il I'liisiiri' ul' lhi3 eye that the eyeball itself can be 

ffiili ililiLL'uliy, Uiplojjiii u.tista, the images being crossed. The 

itnnKe of the H|uinttng uyo is on tlie opposite aide and slightly higher, 
'' ) n\n>x turning u Utile inwiird above. The outward and downward 
ovdini'iils are preserved. 



il.v ihr (ixli'riiiil nvdirt \k nffected, the eye turns inward, pn>. 
(viHiiwi'nt, iHfniliiNinns. llouble images result, the image of 
'"/ I'.vv living on llio wuiuu siilu or Wmuw^mww,. Di\ilopia is 
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most marked vihm the object is passed in the direction of the action of 
the paralyzed muscle. Thu imuge is upright. 

What are tbe symptoios in paralysis of tlie superior oblique ? 

Since this nioscle helps to rotate the cornea downward and outward, 
Ihe cornea passed u|)ward and a little inward. The diplopia is most 
marked in the direction of the action of the muscle, as is the rule in all 
cases of paralysis. The images are homonymous, the apes of the image 
iui'lining a little Inward above. 

What is ttie treatment of paralytic strabismus 7 

_ Treatment must be directed to a correction of the cause. Since syph- 
ilis is the most iretiuent cause, its possible influence must he carefully 
inijuired into and autisypbilitiu remedies given if it exists. Paralysis 
from diphtheria usually follows some two or three weeks after the 
pseudo-membrane in the pharynx has disapneared, and generally disap- 
pears spontaneously in from three to sis weelts. Operative procedure is 
only nenuiasible when the paralysis has lasted for a long time and is not 
complete. 
What is ophthalmoplegia externa? 

A condition where all the extrinsic musclea of the eye are paralyzed. 
What is ophthalmoplegia interna ? 

A condition in which the internal muscles of the eye — i.e. the muscle of 
accommodation — and the sphincter of the iris are paralyzed. These are 
supplied from the motor oeuli, but may become paralyzed independently 
of tne extrinsic muscle. 
What is the treatment of ophthalmoplegia externa and interna ? 

Trentmnit must be directed to the cause. It is oft«n unsatisfactory 
regarding the external muscles, but recovery of function of the internal 
muscles is the rule. 

DISEASES OF THE ORBIT. 

What are the contents of the orbit? 

The eyeball, Tenon's capule, the oi'uliir musclea, the optic nerve, 
nerves, blood- ves.'jels, and the orbital fat. The orbital fat is a cushion 
of adipose tissue whicli assists to support the globe in its position. 

What inflammatory diseases is the orbital tissue subject to 7 

Orhiliil cellulitis is the principal form. It is produced by traumatism, 
erysipelatous infection, and also at times accompanies la grippe. 
What are the symptoms of orbital cellulitis ? 

The patient usually exjierienees considerable pain, which he refers to 
the side of the head and orbit. The eye bewivtife&^x(«si\'WCT«:,'st\\w»sw« 



ir later, aa the inflammation proceeds, the pub which nsaaDy forms findl 
in upeaing into the coiijunctival sac or on the surface of the lids. 




Wliat is orbital periostilds ? 

An inflaiuiuatory conditioD affecting the periosteum, uauall}' at the 
margin of the orbiL Caries of the bone in the vicinity involved some- 
times occurs, and a suppurating sinus opening on to the face may result, 
and continue to discharge pus and d^bns for a long time. 

What is the treatment of these two affections ? 

In orbital cellulitis fl^e drainage hy incisioi) must be established at the 

,-j:,,. :i,i 1. I "ven to all pus that may form. 

I in other parts of the body. 

What tnmoTH are found in the orbit? 

Solid and cystic tumars are met with. Sarcoma, carcinoma, neuroma, 
csoatoses, and polypoid growths from the ethmoid cells are the principal 

What is the treatment of tumors of the orbit ? 

Removal at the earliest possible date. 

What are the cystic tumors met with in the orbit 7 

Eehinococcus, dermoid and cystic tumors. 

The trcatmeitt employed in these cases is evacuation of the contents 
and removal or doslrnction of llic walls. 

What is pulsatine tumor of the orbit 7 

It is usuaUy due to an urterio- venous intercom mimication taking place 
in the cavernous sinus, whereby the veins and arteries in the orbit be- 
come abnormally distended and pulsation ensues. It is usually the result 
of traumatism. 

What is exophthalmic goitre 7 

It is a disease due to a disturbance in the sympathetic nervous system 
in which the action of the heart is greatly acceleratai, the thjToid glan'd 
becomes enlarged, and the eyes protrude. The upper lid becomes some- 
what retracted, particularly when the patient loots downward, making 
the appearance of the projection of the globe more pronounced. In 
exaggerated oases it becomes imposable to close the lids over the globe, 
and ulceration of the cornea from exposure results. 

The treatment is directed maiuly to the general condition. If ulcera- 
tion from exposure is liable to ensue, the eye may be protected by the 
employment of a bandage, or the palpebral fissure may be made some- 
"' > Jiitfrtw and narrower by freshening the edges of the hds at the 
matAiis, stitching tbem together, and iietmitUuK them to heal. 
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H REMEDIES AND FORMULA. 

^V Wbat are the antiEeptics used in the treatment of diseases of 

^ ' the eye? 

Mercuric bichloride is the most serviceable. Hydrogen dioxide in a 
two- volume Bolution may be employed id suppurative processes with good 
resullfi. Creoline in a 1 per cent, solation may be used, but is Homewhat 
irritatiDg to the coDJUDCtiva. Chlorine-water is also efTeetual in supuu- 
rative conditions. Nitrate of silver is au escelleot antiseptic as well as 
stimulant and afitringent. Alcohol and boiling water for the cleansing 
of instruuients are superior to carbolic acid. Mercuric bichloride should 
be used according to the following formula : 

' B , Mercuric bichloride, 1 part ; 

Sodium chloride, 5 parts ', 

AquEC, 2000 to 12,000 parts.— M. 
Sig. 

The stronger solutions may be employed for cleansing the lids and ad- 
joining parts, the weaker solutions for dropping into the conjunctival 
sac and for protracted bathings of the eye. 

Boric acid is of little account as an antiseptic, but is aseptic, and may 
be used to advantage to cleanse the eye at irequent intervals in suppu- 
rative eonditione in solutions of 2 to 3 per cent. 

What astringent solutions are employed in diseases of the eye ? 
The following fornmlfe will be found useful : 



I 



Solutions of nitrate of silver are very valuable in aU cases where puru- 
lent or mnco-pnmlent discharge is taking place from the eye. It should 
be applied by the surgeon, and the strength of solution used modified 
according to his judgment. In mild cases of muco-purulent conjunc- 
tivitis applications of a weaker solution made at intervals of twenty- 
four to forty-eight hours are very beneficial. In severe cases applica- 
tions of a stronger solution made at more frequent mtervals must be 
employed. 



S^ 



This is a stimulating and astringent collyrium, and k 



the subacute and chronic stages of uonjonctivitiB to drop into tbe eye 
two or three tinieB daily. 



Sig. 

To be used as the fonnala for zinc. 

The aulphoearbolate of zinc, sulphate of rapper, acetate of lead, and 
chloride of zinc may be used in the somt ' i - i 

s the sulphate of Kinc and aiui 



! proportions o 



A stimulant astringent of some value is a solution of tannic acid in 
glycerin in the proportion of 1 part to 8. This is used particularly in 
fitanulated lida by painting it freely on the everted lid ouue or twice 

What are the mrdriaticB, and how are they used ? 

Mydriatics are medicines employed to dilat* the pupil. Chief among 
ihem are atropine, homatropine, daturine, duboisine, hyoscyaniine. Atro- 
pine is the principal one used, and is employed in the ibllowing solution; 



e individuals the lids ai 
influence of atropine. In thest 
other mydriatic emjiloyed in it 
of atropine not to produce the s. 
of the stronger solution placed ii 



ir two drops are dropped into the eye at intervals of one to twelve 
hours. It is used lor the purpose of dilating ihe pupil in cases of iritis 
and of paralyzing the accommodation in the determinadon of errors of 
refraction. 

■e particularly susceptible t« the irritating 
! cases it must bo discontinued and some 
s place. Care must be taken in tbe use 
rat«mic poisonous effects. A few drops 

^ n the conjunctival sac of a child suffices 

e the flushed face, d^ fau(«s, and general distressed 
condition characteristic of atropine- poisoning. The pa&sage of atropine 
in solution through the uasal duct into the nose and thruiit, in patients 
whose cases require the frequent use of atropine, produces a dryness 
of the fauces nhich is often very annoying. This condition may be 
obviated by making pressuro over the lachrymal sac for a few minutes 
immediately af\cr tbe instillation of the dn^. 

Homatropine in a 1 to 2 per cent, solution is preferable for transient 
dilatation of the pupil. Its effects disappear afl«r twenty-four hours, 
while tbase of stropuie and the other mytfriatics last from Sve to seven 
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What are myotics? 

They are remeUies employed to contract the pupil. The principal ones 
are esenne and pilocarpine : 

B. Eserin. sulph., gr. sa to iv; 
Distilled water, .5J.— M. 
Sig. 

This remedy is used chiefly for the purpose of reducing the tension of 
the globe in glaiicoma and in glaucomatous conditions. It is also em- 
ployed in ulcerative processes of the cornea. Eserine in a strong solution 
sometimes produces irilia, and should be employed witli caution. Pilo- 
carpine also acts to contract the pupil, but must be used in about twice 
the strength of eserine, 

Wliat local angesthetics are employed in dise&aeB of the eye ? 

The one of most value is cocaine, which is used in the form of the 
hydrocblorate, and is employed in a solution of 2 to 10 per ceat, in dis- 
tilled water. The anaesthesia is produced by instillations of one to three 
drops into the conjunetiyal sac at intervals of from three to ten minutes. 
The ansesthctic effect continues for from ten to thirty minutes, amply 
Buffioient for the minor operations performed on the eye. 

What ointments are employed in treating diseaaeB of the eye 7 
There are very many of these employed for various purposes. The 
'' " " " ' ' '" ' ' 'n blepharitis marginalis and m phlycten- 



Apply to the margin of the lids twix d 1 h nto the eye once 
or twice daily, as may be required. 

An ointment of boric acid, 10 pe 1 c is very sen'ice- 

able, lo be introduced between the 1 d n ase i lums from lime or 
other escharotic 

Ointments of the sulphate of copp f d of atropine arc at 
''""■' c purpose for which their solutions are 

What powders are employed in treating diaeasea of the eye 7 

Calomel, which is uxed as an antiseptic and as a stimulant in indolent 
ulcers of the cornea, in phlyctenular keratitis, in interstitial keratitis, and 
in a few other conditions ; boric acid, sometimes employed lo dust into 
the eye in cases of conjunctivitis ; iodoform and iodol, for the dressing of 
wounds. Jeijnirity is employed to produce an infta.Mi'as.'Sisivj -s>^'oMe^\a. 
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the conjunctiva in trachoma, for the purpose of effecting the removal of 
the trachoma-granules. 

What medication is employed in the solid form ? 

The crystals of the sulphate of copper and of alum, made smooth and 
of proper shape, are employed for the treatment of granulated lids. The 
method of employment nas been spoken of under the head of the Treat- 
ment of trachoma. The solid stick of the nitrate of silver is employed 
in certain forms of ulcers of the lids, and by some oculists in the treat- 
ment of purulent conjunctivitis. The mitigated stick of the nitrate of 
silver is employed in a similar manner. 
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ANATOMY OF THE EAR. 

What constitutes the external eai? 

The esleniftl ear cousiats of the a.uricle and the aaditory canal. 



(a) Helis; {b) antihelix; (c) eoneha; 
(d) tra^ua; (e) an(itra«us (/) lobule 
(ff) fossa of the helix (ft) fossa of theanti 
helix. (See Fig. 41 ) 
Name the muscles of the auricle 

The muscles of the auritk arL diviJed 
into two seta : The first set ire those 
which connect it with the head and loni 
prise the attollena anrem atlrahena aurem 
and retrahena aurem 

The Bocond set connect the van nis parts 
of the auricle, and comprise the hehoia 
m^or, hclicis minor tragicuR antitragi;,UB 
transveiBUB auriculse and obliquus anna 
Describe the external aaditory canal 

The estemid auditory canal consists of 
two portions, a. cartilaginons and a bony The AurJnie n. belli c bdu 
portion. (See Fig 42) The cartilaginous helix 6, fossa of the heiii a 
portion is a continuation of the cartilage of /'^ti'uagiis''* lobuie' ff™mn 
the concha and tragus prolonged inward cha. 
The cartJlage is deGcient in the upper and 

posterior portion, where there is a layer of fibrous membrane._ There 
are two or three deep fissures in the cartilage known as the incisime 
Santorini. (See Fig. 43.) Tlie bony portion is longer than the cartilag- 

113, and terminates at tlie ueuibRtiia tympani. 

What arteries supply the meatus? 
Branches of tbepostfirior aariculai, vtiltenwiTtt«»Sias^,«s^'*KostfK^ 
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Give the nerve-supply. 

lirdriflu's <il' aiirifulo -temporal branch of tlie ii 



ir niajdllary n 



DBscribe the membrana tympani. 

The membrana tympani is composed of three lajeis — a,n external der- 
moid layer, middle orfibrous la^er, and an internal or mucoUB mombrane 
layer. (See Fig. 44. ) In Bbiijte it is elliptical. The color, thoufrh it varies, 
is usnally of a pearl gray. A ridge nina from above downward and bauk- 



) 




vard to the centre of the membrane. This ridge is formed by the handle 
ol' the hammer. In (he centre of the membrane is seen a depressed 
point which is known us the umbo. Situated in the anlfrior and lower 
portion of the iimmbrane is seen a triangular reflex of light. The apex 
loucheB the tip of the handle of the hammer, whilst the base lies on the 

Eripbery of tlie membmne. Tno tblds may be seen passing Iram the 
ndle of the malleus, the one forward and the other backward. Above 
these folds is situated the membrana flaccida or membrane of ShrapaeU. 

Describe the middle ear, or tinnpanum. 

The middle car, or tymjianum, is an irregular cavity situated within 
the petrous bone. The eavityis bounded by (l)a roof. (2) A floor, which 
corresponds to the jugular fossa and presents a small opening lor the 
passage of Jacobsons nerve. (3) An outer wall, which is formed chiefly 
of the membrana tjinpani and the ring of bone into which the mem- 
brane is inserted. It has three openings — viz. the iter chordse posterius, 
the Glaserian fissure, and the iter chordie anterius. (4) An internal 
wall, which has the following parts: ienestra ovalis, feiieatni rotaiida, 
promontorj', ridge of the aqu^uctus Fallopii, pyramid, in which is the 
opening for the stapedius. (5) A posterior wall, which presents for exain- 
inatiun the niustoiu cells. (6) An anterior wall, which presents tbecanal 

B-EjB. 
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frir the tensor tympani, ori£ce of the Euatachian tube, p 

Describa the Snstacluaa tube ? 

Tlie EuHtachian tube connects tbe tyini»iniin with the phaiynx. It 
in from 1} to 2 inthes in lenfith. It confiisis partly of bone, partly of 
cartilage, and partly of fibrous tissue. 
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mcinbranous portion (Pig. 



Name the arteries of tlie tympanum. 

Tympanic ljraiii:li of the iuteriial niiisillary ; stylomastoid branch of 
the posterior auricular; petrosal branch of the middle meningeal; a 
branch from the ascending pharyngeal ; a branch &om the mttTDal 
carotid. 

What are the nerves 7 

The nerves which supply the musulea are a branch from the otic 
ganglion, which Bupplies the tensor tytnpani ; a filament from the facial, 
which supplies the stapedius. The nerves which supply the lining mem- 
brane are derived from the tympanic plesua. 

Seacribe briefly the Internal ear. 

It is composed of a bony portion and t 
48). The bony portion eonsists of three 
parte — the vestibule, semicircular canals, 
and cochlea. The membrjinous portion is 
a sac which contains fluid and endolymph, 
and has the same form as the vestibule 
and semicircular canals in which it is en- 
cloeed. It consists of two portions: a, 
■vestibular portion, which consists of two 
sacs, the cuticle and the saccule ; h, mem- 
branous semicircular canals. 

The arteries are the auditory from the 
basilar, the stylo-niaeloid from the post- 
auricular, and occasionally branches irom 
the occipital. 

The auditory nerve is the specid nerve 
of the sense of hearing, and divides at 
the bottom of the internal auditory meatus 
into two branches, the cochlear and ves- 
tibular. 

(For a more detailed description of the 
anatomy of the ear the student is referred 
to the volume on Anatomy in this sories. ) 
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EXAMINATION OP THE PATIENT. 

In examining a, patient suffering ftom ear trouble, what ia the 
first step to be taken 7 
Test his power of liearici.!;:. This may he 'lane in three ways : 1st, by 
the wal«h ; ^il, ihe hiiinun voice ; 3d, (he tuning-fork. 

How iB the watch employed to test hearing? 

Place the patient in a chair with elnsed eyelids, and brinp the watch 
held at a distance, toward the ear under eiaminatiou until the ticking is 
heard. The distance is recorded in inches by meana of a fraction, 'fiio 
denominator of the fraction would be the number of inches heard by a 
normal ear, and the numerator the "iiumber heard by the patient under 
examination. For example, take 20 inchM as the distance heard by the 
normal ear, and if the patient under examination heard only 8, we would 
record it as j^g. 

How Is the voice employed as a means of testing the hearing 

power 7 
Ilttve the patient close his eyes, and the ear not under observation 
firmly closed. 8]ieak ordinary words, and note the distance they can be 
heard in feet, expratising as before in a Iraction. 

For what purpose is the tnning-fork employed ? 

To determine whether the deafness be due to a diseased condition of 
the Bound-conducting apparatus or the nerve portion. If there is ob- 
struction in the e stomal auditory canal or disease of the middle ear, the 
liininp-lbrk placed in vibration on the frontal bone will be heard b^t in 
the defective ear. If the deafness is due to a diseased condition of the 
internal ear, the tuning-fork will be heard least distinctly in the defec- 
tive ear. 

Fig. 49. 
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In making an exajuination of the external auditory canal and 

membrane, what instmments aie leanisite ? 
First, light, which mii\ lie either dircLt ur rcflu ted Daylight or arti- 
ficial light may be used In using artifaciai li(.ht the argaiid gas-humer 
serves the purpose 08 well as i.a} To refiect the light a hand (Fi^. 49} 
or head mirror is necessary In using the head mirror one with a 
ball-and-socket joint la the best. Nest a speculum is required. Vari- 
ous specula have been recommended but perhaps the best are those 




need by Gruber and fhilJe (Fig 501 For ditennming the mobjlityof 
the membrana tympani an otosi.npe hia been de\isedby Siegle(Fig. 51). 




Kiegle's Pneunuitic 



i 



The other inatrumenta requisile are a curette for removing Bcabe, etc. ; 
kootton-iiolJer for drying,, cleansing, nnd making applications ; a forceps 




which can also be used 



Wliat methods are employed to introduce air into the middle ear 7 

There .ire three methods: I. Valsolva's method; IL Politzer's 
method; III. Cathftcrizatiim of the Eustachian tube. 

Deacribo ValsalTa's method. 

This consislfi in a forced expiration, the mouth and nasal paesases 
being closed. The air ia forced up by this means through the Eustachian 
tube into the midille ear. By meiina of an otoscope pliiced in llie ear 
of the patient and (lie ear of Ihe physician a slight noise m heard as the 
air posses a),'aiiJ3t the druni-mc-mbnine. 

Desctibe Politzer's method. 

In naine this inclhiHi the patient is directed to talce a muiithfu] of 
water and hold it until the phj-sii'ian tella him U} swallow. The ph;!-- 
aician then places the nozzle of a Politaer air-bag in one of the nostrils 
and holds the nose firmly preaaod over it. He then directs the patient 
to swallow, at the same time compressinc the airbap. In the act of 
HWallowing the soft, palate is elevated. The air |m8st« up throngh the 
Euslachian tubes inlo the middle car, baving do other luearjs of escaitc. 

■Baaezibe asfiA^torization. 

^^^re am various methods of cathetcnKviig the Yiaht^dumi tube. The 
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[ one chiefly used ia as follows : The physician takes a middle-Rized catheter 

I (Fig. 53) aud introduces it into the nose with the cmred portion down- 
ward. He then paaaea it along the floor of the nose a& far back aa the 
\ posterior pharyngeal wall. The curved portion is then turned inward at 
' nil an^rle of 45°, and brought forward till it ia felt toaehing the septum. 
The curved portion is then made to describe an angle of 90°, when the 




month of the cntheler, iirovided there he no obstniution jiresent, will 
Blip into the opening of the tube. A ring is usually attached to the 
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proximal end of (he catheter, so tliat the physician can keou liiiuself iti- 
fbmied aa W the direction llie curved portion takes (Fig. ri4). 

DISE3ASES AND AFFECTIONS OF THE AURICLE. 

What are tlie symptomB of eczema of the auricle ? 

lU-diif,.,H iirui .-M-,41iM« oi' skin, ii:)Iowed by vesicular eruiition, losa of 
epiihelium, und Bi:rims oiminK : al»i ili-liiug and Lurning, These are the 
symptoms of aoitc i.'L:Kcma. In the chronic form there is thickening of 
skin, with fomiuiion of crusts and exudation of pus. 

Give the etiology > 

It is apt to occur in infants during dentition, due lo nerve-initation. 
It may appear dorinjr adolescence, when skin diseases are most preva- 
lent. We are apt to find the chronic form in old people, due, likely, to 
lack of nerve-force in branches supplied to the auricle. 

Oive tbe tieatment of eczema. 

In the neute form some powder to relieve the itchinp and burning, or 
the oside-of-zinc ointment may also be used. In the chronic form 
stimulating applieations or a preparation of tar ia advieable. Crusts are 
best removed by olive oil. Repnlation of the diet is a necessary ai^unct 
of treatment. Tonics are also of service, such as iron, cod-liver oil, etc. 

F-fflM ATHMA AURIS OB OTH.S3MATOMA. 
What Is hffltuatoma atiriB ? 

Hfematoma anris is a swelling of the auricle in which there is an effu- 
sion of blofid between the eartilaec of the auri<!le and the perichondrium. 
It often occurs in the insane, and is traumatic or idiopathic in its origin. 
There are swelling, fluctuation, and some pain in the growth. 

What is tiie treatment ? 

It consists in the alleviation of pain and the prevention of subsequent 
deformity. Some recommend the incision of the swelling. Gruber 
uses a, trocar where the blood is fluid ; if it is eoagulated he makes an 
incision and removes the clot. Tincture of iodine is recommended for 
the thickening, Olliei-s recommend the use of cold or warm applica- 

What are the new growths which have been observed affecting 
the auricle? 

I. Fibroid rimiors. Tliesc are usually^ the result of piercing the 
lobule or are due to irritation from wearing an earring. 

The treaftncnt consisla in llu;ir retiiovai. Tliey are liable to recur. 

IT. Epithelioma ol' the auriek- has been observed. 

Removal of the growth i» the form of frmlwi-nf to be adopted. 
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^K What are other affections of the auricle ? 
^H SyphiK^c ^ummata and syphilitic ulcerations. 
^H Ti-ealmait is the same as ^hilis occmriuf; elsewhere. 

^H Herpes Eoater of the auricle i^ rare. Cleft lobule 

I 




I 



I 
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I neanng eamiigs. 
Proat-bite, due to extreme cold. 

Treatment consists in rubbing with snow and application of cold. 
Congenital inal formation has been observed, as alao congenital fistula. 

DISEASES AND AFFECTIONS OF THE EX- 
TERNAL AUDITORY CANAL. 
Olve Bymptoms and diagnosis of impacted cenunen. 

Deafness, buzzing io tbe ear. and vertigo. 

The diagiimiB is made by means of the speeuliiiu, which reveals a 
darfc-coiored mass lyina in the canal It may be hard or soft in consist- 
ency, according to the length of time it has been there. 

Give the etiology. 

An increased secrelion may give rise to it, as also disease of ihe mid- 
dle ear. Catarrh of the nose and pharynx is often found associated 
with it. 

What is the treabiiQiit? 

If the mass be soft, syringing mth warm water will usually suffice to 
remove it. If it be h^ and does not come away, softening by filling the 
canal with olive oil or warm water, followed by syringing, sbould be re- 
sorted to. Tbe forceps and curette can also be used, care being taken 
not to injtire the tympiiiiic membrane. 

What foreign bodies are found in the external auditory canal ? 
Qive the symptoms and treatment. 

I. Insects, such as tbe ordinary fiy or grub. Their movements cause 
great puin, and they are best removed by means of the syringe. 

U. Vegetable parasites. The aspergillus nigricans and nsper^lIuB 
flavescens are the parasites most usually found. They give rise Io itch- 
ing, pain, dizziness, and difficulty of hearing. On examination they 
appear as yellowish or black spots. The disease may be acute or chronio 
(JW 55, 56). • 

Tlie treatment consists in first removing the pamsite, which ean bo 
effected by the use of tbe syringe and warm water. Then fill the canftl 
with alcohol and dry with cotton. By adopting this procedure every 
second or third day ttie growth is usually destroyed. Buck recommenOB 
nitrate of silver, fil)-I20 gra.-5j. 

thhi-T foreign bodies, such as beads, buttons, e(«., are sometimes foand 
xtarnal auditory canal. Theno may gWe rise to deafness, bus*- 
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ing, and 3ixxinet&. "By means of the mirror and speeulmn they sj 
easily recognized. They are beat removed by Byringe and warm watei 
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INFLAMMATIONS. 
Hov does difibee inflammation of the external auditory canal 
show itself 7 

As acnto, chronic, primary, or consecutive. The latter furtu occurs 
usually in connection with (uiddle-ear disease, and is secondarj- to that 
diM^aije. As a primary disease it ia due to traumatic or mechanical 
causes or to the presence of irritating substances. 
'What are the symptoms ? 

Pain, moderate or severe, intensified b^ pressure on the ear and by 
movements of the jaw; itching and tinnitus may also be present. On 
examination the canal presents a whitish appearBiice, due to the exfoli- 
ation of epithelium. Atter this is removed hyi'e^fs of the ajrinjte and 
warm water, the canal appears reddened and narrow, and is paioful 
when touched with a probe. In the chronic form there ia but slight 
pain, some discharge, and a feeling of itchiness. 
What is the prognosis? 

The prognoniD. if the disease remain uncomnliealed, is favorable, the 
inflammation subsiding in the course of a few days. 
What is the treatment of diihise inflammation of the auditory 
canal? 

Leeches may be applied in froTit of the tragus. Syringing witK ws.kwn 
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SofauioBS <if nitnle of siKer are aamedmes DsefiiL The spplicaCioD of 
diachTloii ointmeiu on a plug of coMoa ia ranmmended b; Back and 
Veaat. 

What are the caases ot drcmnscribed iaflanunation of the exter- 
nal anditeffT meatus —viz. ftmmcles and boils? 
KfichaTges frooi the eats &a<i itriuiioQ from foreign bodies. It ustiaUy 
attacks sdalCiN, anrl oeenni in the spring and aatomn. Amemic and de- 
bilitatal sibjects are apt lu be affected. It ooeuis also in wotnea eoffer- 
ing irom menstrual disordeis. 

What are the symiitoiiis t 

Paid, whicb may be ^rere or modente, and which may extend up 
the side of the head, and may be intenaiied br pressore on the anricle 
and by niovementa of the jaw. Deafness may be tomplained of, as also 
huzuD^. There may be one or several ftmmdes. They usoall^ attack 
the cartiloginom jKinion of the canaL On examination swelling and 
redness may be noticed, which increase until rupture ensues. The pa- 
tient may ^so have febrile distorbances. 

What is the treatment? 

Incisions through the swollen and painful portions. For this parpose 
the ose of an antesthetic or the instillation of a solution of eocene is 
neoesary. Afler the incision has been made ^ringinir of the canal 
should be done. Poidtices are beneliciikl, as also are warm instillations 
and anodynes. Painting the canal with carbohe acid in glycerin { 1 : 30) 
has been recommended, or boric add in alcoboL Attention to the gen- 
eral health, diet, etc is necessary. 

What is diphtheritic otitds externa ? 

An inflammation of the waUs of the meatus, with the formation of a 
false membrane of a whitish color It is of rare occurrence, and then 
nsually as a complication of dlphtheritis of the throat and middle ear. 
Primary diphtheritis has been observed during epidemics of diphtheria. 

What are the symptoms? 

In the primary form there are deafness, buzzing, and a sense of fbl- 
ness in the ear. When it is seoondarj' to diphtheria of the throat and 
middle ear, the pain is bnt slight or entirely alscnt. On examinatJon 
there is seen a f^se membrane, which when removed leaves a Ueeding 
and lender auriace. The primary form usually ends in recovery, whilst 
the secondary may be followed by ulcenition of the membrana tympani, 
thotructJoo of ibe oseidea, and caries of the tcm^nd boue. 
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What is Vha teeatment 7 

Tbe treatment eonBists in tie use of antiseptics. The membraiie 
should not be forcibly removed. _ IiiBtilktioiis of lime-vraler, followed by 
BjTinging with a solution of boric acid, help to loosen the membrane. 
The surface may he brushed over with a solution of carbolic acid in 
glycerin or boric acid in alcohoL 

Describe exostoses and hyperostoses of the external auditory 
canal. 

Exostoses and h;rperosto8es are usually situated at tbe outer portion 
of the osseous meatus or on the inner portion near tbe membrana tjnu- 

Cani. They may be angle or multiple, and have either a pedicle or 
road base. They are congenital or acquired. They do not cause dis- 
turbances of hearing unless tbey block the lumen of the meatus. On 
eiaminatioD they appear as whitish prominences, and on probing are 
found to be firm and hard. 
What Ifl the treatment 7 

Cleansinj^ of the canal beyond the growth, especially if there be sup- 

Eurative middle-ear disease. If they cause a Btricture, dilatation may 
B resorted to hy means of metal plugs. When the canal is narrow and 
deafhesa is present, as vfell aa pam, removal of the growth often becomes 
neoeagary. This may be effected by the gouge or mallet or the dentist's 
driU, which is preferable. The ^alvano-cautery may also be used. Ope- 
rative interference is rarely required. 
What other affections of the meatus occur sometimes ? 

L Syphilis may affect the meatus, showing itself in the forma of ulcer- 
ation and condylomata. 

The treaiTiumt consislfi in local and eonatitutionol measures. 

II. The meatus may he the seat of euL-hondroma, osteoma, sarcoma, 
and epithelioma. 

UL The meatus may occasionally be found absent as a result of ulcer- 
ative inflammation of the walls, and a subsequent union of the walls by 
means of grauulation-tissue. The atresia may be osseous or fibrous. 

llie trtntment consists in the division or excision of the septum and 
dilatation by means of leaden x)cgs. 

DISEASES AND AFFECTIONS OF THE MIDDLE 
EAR OR TYMPANUM. 

What are the causes of middle-ear disease ? 

Changes of teiiiiicrjture, exiHJsure to cold air, bathing where the ear 
^eomes filled with cold water, and Ibreign boiliea causing irritation. 
Biseaae of the middle ear may also occur as a sequel to other diseases, 
such as scarlet fever, measles, diphtheria, typhoid fever, etc. Nasal 
catarrh and adenoid vegetations are also frequent causes. 
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What are tlie Bymptoms of acute catairli of the middle ear 7 

Fain, which is iatensified by the mavements of the jaw ur uuy mus- 
cular eserljon or pressure over the (riigua, uoises in the ear, deafneaa, 
a,Dd dizziness. Oa examinatioD slight redness of the metubntiie ia 
noticeable, which increases as the inflammation spreads. If consider- 
abie exudation be present, there is bulging. 
In what does treatment consist ? 

ApphiSLtion of leeches to the tragus, filling the canal with warm water, 
and hot applications will relieve the pain and bulging. Paracenteras: 
the incisioa should be made downward between the handle of the ham- 
mer and the periphery of the luembraue in the lower posterior quadrant 
(Fig. 57). If the pharyns or nose be affected, it should also receive 

Fig. o7. 




treatment To remove abnormal secretions inflation of the tvmpiinia 
cavity should be resorted to by means of Politzer's metliod, which haa 
been already described. 
What are the symptoms of subacute catarrh ? 

Pain, which may be present in some ciiscja, but Khi<ih when present is 
not so severe as in the acute inflummation. This non-seventy of the 
pain is one of the distiiwuishing points between this form of the inflam- 
mation and the acute. The patient is hard of hearing, but this is merely 
temporary; the attaeka occur frequently. On examination the tram^ 
jnarency of the loembrnne is seen to be lost, and it is sometimes vasoutar. 
The light spot, which is triangular in shajie with ifs apex at the extrem- 
ity of the handle of the malleus, is found absent or smaller than ia 
usual. Hearini! is impaired, and with the tuning-fork bone-eonduction 
is better than the atrial. 
What are the catues? 

Bad mitrition, jirolonccd bathing, and diseases of the naso-pharyn- 
^eal membrane cstending lo the middle ear. It is most apt to 



yn- I 



I 



DISEASES OF THE MIDDLE EAR. 143 

In what does the treatment consist? 

Lauk ader the hygienic condition of the patient; tonics, regula^tion 
of diet; inflation of the tympanum by m .■ t. i.. , . ■ 

reiuQvu] of enlarged tonsils or adenoids, 
■yngeal niucoua membmne by means of 
Dj Dobell's solution when neeessary. 

Describe hemorrhagic inflammation of the middle ear 7 

It is a rare disease, and is characterized by severe pain, which ]agU 
but a few hours and is followed by hemorrhage through the niembrana 
tympanL It is a severe form of acute inflammation, nemorrhage into 
the membrana tympani has been observed after the use of the nasal 
douche ; it is also due to traumatism. 

What is the treatment? 

Cleanse the auditory canal from blood if perforation has already 
occurred. If it baa not occurred, leeches should be applied. These 
sometimes abort the disease. Pus does not iisually form, and the blood 
is gradually removed. 



-Vkii forms: (1) the catarrhal and (2) the pro- 

What are the patholoeical changes which may occnr 7 

There may be collections of mucus or senim in the tympanic cavity, 
with hypertrophy of the mucous membrane and filling of the cavity .with 
lymph. In the proliferous form, or where both are combined, there 
maybe formation of connective tissue, filling up the tympanum. Anky- 
h^ea of the ossicles and adhesive hands in tne mastoid cells may be 
present. The meinbrana tympani is sometimes found adherent to the 
walls of the labyrinth, and atrophy and fatty degeneration of the ten- 
sor tympani may exist 

What are the causes? 

Various diseases may give rise to it, such as syphilis, bronchitis, 
measles, scarlet fever, etc., and the inflammations of the naso-pharjTi- 
fieal mucous membrane. Repeated attacks of acute inflammation may 



What are the symptoms ? 

The_patient will (!i>mrilain of a feeling of stuffiness in the ear, and of 
noises m the ear, which may be of a varied character, such as the roar- 
ing of the sea, the ehirpi^ of birds, or musical sounds. He also may 
complain of his throat. The bearing is impaired, the patient hearing 
'" " ' " " """ "" testing with the tumng-fork bone-oonduotion is 



better in a noise. On testing with t 
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found better than atrial. On examination with the specnlum opacitieB 
of the membrane may be seen, and the light spot wilt be tbund altered 
or absent. The membrane will be found rigid and retracted. To test 
the mobility of the menibraue we make use of Siegle's otoscope, with a 
syringe attachment fur c:tlLaustiijg the air. TJie Eiistachiau tube is often 
affected, it being iin|)o.s.-iilile aonietimea (o drive air through the tube. 
The naso-phaiynx is uaULilly also afl'ecled. lu tlie proliferous form of 
inflammation there are no cdangcs in the naso-pharj'ngeal rcsion ; there 
catarrh of the tympauum ; the drumheail is more sunken, und the 
tinnitus aurium more i)ronoun(xd. Tu some cases the hearing is better 
on ulear, dry days, and worse on wet ones. 

la what does the treatment consiat 7 

The Ireatnieiil is not altogether satisfactory. Constitutional treatment 
ia requisite, such as the administration ot tonics. Regulation of the 
diet and hygienio treatment are of importance. Caiv of the skin by 
IS of daily bathing and rubbing, as also proper clothing. In catai- 
cases the treatment of the nasu- pharyngeal spaces is requisite. 

asive secretions should be remuveu by means of Dobell's solution 

or other cleansing solutions. Hypertrophies should be removed or cau- 
terized, as also enlarged tonsils and adenoid vegetations. 

The treatment of .the Eustachian tube and tympanum by inflaljon is 
of ereat importance. For this parpose we make nse of the Eustachian 
catheter and Politzcr's method. This inflation should be carried ont 
daily if possible. Mild astringent solutions in cahirrhal cases, Ibrced 
into the tube b^ means of the air-bag, are sometimes found serviceable. 
For dilating strictures in the Eustachian tube bougies are recommended 
by some authors. Exhaustion of the air in the auititow canal by means 
of a plug of cotton is useful in lessening the retraction of the drum. Tat- 
iiitus aiirium is olten relieved by tliis method. 

What are the pathological changes which occur in acute pom- 
lent inflammation of the middle ear ? 

'I'hi're is hyponcniia of ihc mucous membrane, cellular and serous in- 
fiUralion of the connective tissue, and exudation of pus into the tympanic 
cavity. The mucous membrane appears red and swollen. Perforatimi 
of the drum occurs in the greater numlser of cases. The mucous mem- 
brane of the tympanum. Eustachian tube, und mastoid cells is usually 
affected by these ijiauges. 
What are the causes of this disease 7 

It may occur as the rcsidt of cold, as (he result of traumatism, or from 
nn extension of inflamniation from the naso-j-ibaryns. It may occur in 
tli<! course of various diseases, such as measles, small- pox, scarlet fever, 
diphtheria, etc. 



What are the STmptoma 7 
/ii/fl tf/i/c/i inny about orer side of head: it is 
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night, and ia lanoiuating in character; noises in the ear, such as hissing, 
roanng, et«. ; a feeling of fulness iu the ear ; fever may he gireseut or 
absent, the thermomeler often showing a temiierature of ]U()°-lu;i° K. 
DeafiieES is present, and increases as the tytniianiu cavity beeuuies filled 
with pus. The pressure from secretion may press the secondary meni- 
hrunes iiiward, thereby paralyzing the audiuiry nerve. 

To test whether the conducting power or the nerve is affected, the 
tuning-fork will aid in the diagnosis. When placed on the foreh^ it 
will best be heard in the affected ear if the conducting appanttuB be alone 
at fault, and in the unaffected ear if the nerve portion he affected. On 
examination with the mirror and Bpeeulmn the membrane appears at 
first slightly injected. This, however, increases to a general redness, 
and the membrane loses its transparency. The position of the mem- 
brane may be altered. It may be flat throughout its whole extent, or, 
if there be considerable exudation, it will bulge forward in certain por- 
tions. Its mobility ia destroyed. Very often on auscultation, if the 
Eustachian tube be open, we can hear moist bubbling rtlles. 

Perforation takes place in the majority of cases, and is followed by 
almost instant relief, the pain ceasing and the sense of fulness disap- 
pearing. The secretion then pours out, and is very profuse at first It 
gradually ceases and the perforation heals. 
What is the duration of the disease ? 

It is variable : four weeks where the perforation is small ; where the 
perforation is large it may hist three or four months. 
B? what causes majr the disease be prolonged? 

By a Sow state of the general system from other diseases. Inflamma- 
tion of the mastoid may be present and keep up the tjTnpanic inflam- 
mation. Otitis estema ma^ develop secondarily and keep up tympanic 
congestion, also interfere with drainage, and thus prolong the disease. 
Granulations sometimes develop in the course of this disease, and serve 
to keep up the trouble : hence tney shoidd be early recognized and prop- 
erly treated. Ulceration may occur, often destroying a portion or even 
the whole of the membrane. Meningitis is apt to occur, though it ia a 
rare complication. 
For what diseases are ve apt to mistake it? 

In the earlier stages for catarrhal inflammation. The most common 
form of error ia, however, in considering the disease in the early period 
as a neuralgia. The congestion, swelling, etc, point, however, to inflam- 
mation of the tympanum. Perforation is present, which can be detected 
by the eye or by inflation. 
What is the prognoBis ? 

In healthy persons usually favorable with profier treatment. Where 
there are present general diseases, the prognosis is not so favorable. If 
the perforations occur early the prognosis, as a rule, is good. 
io-Ey«. 
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Wbat is the treatment ? 

In the early stages local applications for the relief of pain, 
applied by having the pitient rest his head on a bag nf ' 



ever^ times a day. The patient should be kept in the bouse or in bed 
if there be febrile disturbance present. When there is bulging of the 
nenihrane and perforation has not taken place, paracentesis is indicated. 
This ia usually seen in the posterior lower quadrant The tympania 
cavity should be cleaned of the secretion by inflation, either bj; Politzer'a 
method or by catbeterization. The meatus should then be syringed with 
warm water and dried with absorbent cotton. This should be followed 
ty the insufflation of borie acid, which acts as an antiseptic. If the dia- 
caargB continues, we must then resort to astringents, such as zinc buI- 
phate, 1 : 3(X), etc. A few drops of an astringent solution ia poured into 
the meatus, allowing the patient to retain it for about ten minutes. This 
can be done daily, or even twice daily if necessary. If granulations de- 
velop, these should be touched with nitrat« of silver by fiiaing a little on 
a probe and then making the application. 

Should otitis externa arise during the course of the disease, it should 
also receive treatment by antiseptics and fomentations. Should the 
walls of the meatus be swollen to such a degree aa to prevent the free 
discharge of pus. a tube should be passed beyond the swelling and the 
ear then syringed. 

The mastoid tenderness requires no direct treatment. If it becomea 
decided, however, active measures must be resorted to. 



What aie tlie causes of chronic purulent inflammatioa of tile 



L 



It may develop from an acut£ inflammation or primarily. Rarely it is 
developed seeoridarily to an iuflammutiun of the meatus. Scarlet fever 
and tuDerculosis are the most common causes, then typhoid, variola, 
mciislcs, et<!. 

Qive the pathology of this disease. 

There are two distinct pathological condition:^ in this disease, the 
one a swellin.g and hyperbriphy, the other a thinning of the mucous 
membrane and BubmuLKma tissues. The thickening consists in an infil- 
tration ; this is followed by the development of connective tissue, which 
may take place either in the submucous tissue or over the free surface of 
the mucous membrane. In the condition accompanied by thinning the 
normnlly exialing tissue disappeara and is not reproduced. The newly- 
developed inflammatory products do not become organized, but are thrown 
" ■ the discharge. 
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What are tbe syiiiptoma of chronic purulent inflammation 7 

is discLarye, wliicli may be piinilenf., uiuco-piiruJeiit, a 



r 

^H times tinned with blood. It may tie profuse or Hlijjht, aail Mjnietimes 

^H dries up in the meatus. Deafness is present, which may be extreme 

^H or moderate, depending on various conditions, such as the hypertrophy 

^H of the membrane, the loss of tissue, and the amount and position of 

^U the seiiretiou. Noises in the head are not common symptoms, but pa- 

^H tients may complain of weight in the head, with mental depresdon or 

^H an obstinate headache. Un inspection the appearances vai; much, 

H wli 



been^profuse auppuration the epidermjs often appears 



I 



white and ulcerated. There may be stenosis, or we may find ^nuTationa 
on the walls of the canaL Esoatoaea are occasionally found m the bony 
meatus. Perlbrations are found in all parts of the drum-memhrane. 
They are very frequently found in the anterior lower quadrant, some- 
times a number of perforations, and they may vary in siKe from a pin's 
point to complete destruction of the membrane. In shape they are oval 
and elliptical. In severe forms of the disease the ossicles may be found 
absent, due to ulceration of their ligamentous attachments. The cavity 
of the tympanum is then esposed to view, and we can make out the pro- 
montory, the openings of the fenestra rotunda and fenestra ovalis. 
Provided we have carefully cleansed the auditory canal, nerforations are, 
as a rule, easily recognized. Valsalva's or Politzer's method will give (he 
perforation whistle, which is a sure indication that a perforation is 
present. The appearances of the mucous membrane vary. It may be 
(edematous, dark red, pink, smooth, or granular. 

Is one apt to make a mistake in diagnosing a perforation? 

Yes. An inexperienced eye may oflen mistake a cicalris for a perfora- 
tion, especially where the cicjitricia! tissue is so thin as to escape detec- 
tion. Auscultation will give us the whialling character of a perfora- 



In testing the hearing vhat degree of deafiiess is found ? 

Deafness accompanies eveir cisc, hut varies, Tf the perforation is 
small, if there is hut little swelling or thickening to diminish the mobility 
of the membrane and ossicles, if the stapes is freely movable in its 
membrane, and if the nerve-structures are intact, the loss of funelJonal 
power is but slight. If the conducting mechanism iscovered with swollen 
tissue, deafness is present to a marked degree. Where the drum-mem- 
brane is destroyed the amount of deafness depends upon the condition 
of the stapes, provided the nervous p_arts_ are intact. A fair degree of 
hearing is present if the slapee remains in good condition. Total deaf- 
ness is found only where llie labyrinthine structtires are affected. The 
tuning-fork, placed on the lijrehead, is usually heard loudest in the 
affecl«d ear. 



Wliat IB the ctmrBe of chronic pnmlent inflanunation of the 
ear? 

It depeotls chiefly on the local chances in the ear, on ihe conJiUon of 
the naso-pbiiryux, und uu the geDeral heuldi. For ilesuripdun, eaaea can 
be divided into three classes: 

Tbefint ct'ixt is where there ia merely simple Buj)puration present. In 
these casee the suppuration may cease of itself; in tubereuluus patients 
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'e there are complications present. These may he 
retained secretions, polypii caries and necrosis, mastoid disease, and disease 
of the labyrinth. These must first be got rid of before any cure can re- 
sult By appropriate treatment one should endeavor to reduce the case 
to one of simple inQammation. Having done this, the further couiBe of 
the disease depends upon the nature of the perforation. Where condi- 
tions are favorable a cicatrix forms, and hence a cure. 

What iB the piogiiosis of chronic purulent inflammation 7 

This depends upon its nature, whether it be simple or complicated. 
If aimole and the naso-pharynx is properly attended to, as well as the 
general health, the inflammation can generally be reduced and the dia- 
charge checked. If the perforation closes, a core can generally be said 
to be effected. Where there is granular suppuration the urof^oKi's ie 
not so good. In tiibcreular cases it is usually very difficult to chec^ 
In complicated eusea the prognosis depends to a great extent upon the 
nature of the complicatious and oiu' ability to ^et rid of them. The 
proenosis as regards the restoration of hearing-power depends upon tlie 
condition in which the parts are left after the inflammation has sub- 
sided. The prognosis as regards life is favorable, so long as none of the 
fatal complications make their appearance. These are mcningids, 
phlebitis, thrombosis of the sinuses, and pysemia. 

What is the treatment ? 

The first Htcji consists in cleaning of the cavity. This is efltcted by 
meana of the syringe or dooche ; the fluid should De warm. Antiseptic 
solutions, such as carbolic acid, boric acid, etc, are usetiil. Where ilie 
drum-membrane is wholly destroyed, syringing is often ineffectual in 
removing completely the masaea of secretion. Inflation by means of 
Vabalva s and Politzer's method or cauterization is of service in help- 
ing to remove the Becrations from the deeper portions of the meatiw. 
Suction by means of Sicgle's speculum has been recommended. Thia 
inatnunent sometimes produces congestion. There are some cases in 
which it is found necessary to pass the point of a syringe into the 
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tympanum to remove tie aecretion. This can be done by attaching 
a smaU carnila to a syriuge aud iiassing the end within the perfuration. 
Politzer has found syringing through the Eustachian tulae Bometiraea 
useful. The largest-sized catheter should be used, and a syringe 
attached to its end. Where there is swelling of the Eustachian tube 
the small elastic catheter can be passed through the Eustachian catheter 
into the tympanum, and the tympanum thus ^ringed. ThJa method is 
not wholly devoid of danger, ana greut caution should beexerui^iu i(« 
use. After syringing the ear it should be thoroughly dried with 
abeorbent cotton. Local medication should then be adopted in the form 
of powder, liquids, or medicated cotton for the purpose of checking the 
secretion. Boric acid in simple cases, applied by means of an inEumalor, 
is oE^n found useful Loewenberg recommends the use of alcohol It 
diminishes the congestion, reduces the cedema, and tends to reduce the 
thickened membrane. It is applied by instillation with equal parts of 
water, the patient being allowed to reUtn it from five to fifteen minutes. 
Schwartze recommends the cauleriKation of the diseased membrane by 
nitrate of silver. This can be applied in solution by instillatiou or by 
painting. Dry treatment, advocated hj some, consista in cleansing 
without the use of fluids, and then applying a plug of medicated 
cotton. 

How would we treat granular Bnppuiatton? 

By the use of caustics or alcohol. Alcohol has the power of shrivel- 
ling up the granulations. The Tiitrate of silver, applied by means of a 
probe, is verv effective. The use of the galv a no-caul ery requires great 
caution. Where the granulations are isolated a wire snare or a eharp 

Where the perfora.tioii is bo small as to prevent Uie aecretion 
from Du&ing its escape, or where granulations prevent its 
escape, what it is Bometlmes necessary to do ? 

Enlarge the peifuriitiun ur cstiiliHsh a second perforation. This is 
done by means of the parin^enlosis needle, as previously described. 

What other adjuncts of treatment are necessaiy 7 

If the Eustachian tube be involved, it should receive appropiiate treat- 
ment. Inflammations of the naso-pban'ux should receive attention. 
The general health should be looke<] after. Aiiismia, by iron, tonics, 
etc. Where syuhilis is present, mercury and iodide of iHitassinm should 
be administered. Attention to the diet, clothing, etc. should also be 

How is the deafoesB treated ? 

By the use of remedies just described, by inflation, etc. In a certain 
number of cases where the perforation does not heal the use of an arti- 
ficial drum-membrane has been I'ound swriceable. Many artificial mem- 
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branea have been devised, but a. piece of absorbent cotton, made into tie 
proper shape and size, will ofteo answer the ijurpoee. Its use is indi- 
cated where there exists extreme deafness ol both eare. When dizzi- 
ness and irritatiou result, the artificial membrane should be discarded. 

Operations for the relief of deafness after suppuration has ceased 
have been devised by some authors. Their object is the seijaration of 
adhesions in the conducting mechanism. Their value and indications 
are as yet not fully established. 

How axe caries and necrosis produced? 

By the estension of the inflammation of the mucous membrane of the 
tympanum to the deeper lavevs. uiid thence to the biiiie itself. Curies and 
necrosis may attack any portion of the tcmpoi'al Ixitie, the most I'requent 
points of attack being the nuistuid anil the meatus. 

What are the symptoms of caries and necrosis ? 

When the caries is circumscribed there are scarcely any ^/mplom* 
present If extensive, we have pain in the ear. If caries attacts the 
mastoid, antrum, or the anterior portion of the mastoid cells, there are 
swelling and infiltration of the skin in the upper and posterior portions 
of the meatus. At first it is firm and hard, but if pus ibrras it becomes 
soft and fluctuating. Caries of the tympanic roof presents no symptoma 
by which it can he recognised except hy exploration with the probe. 
Pa«lyais of the facial nerve is often a aymplum of caries of the tym- 
panum. 

What is the course of caries ? 

It may progress slowly or a sequestrum may form rajiidly. Portions 
of the bone may come away in the discharge after the diseiised bone has 
been removed; granulations may form on the walls of the cavity. These 
become changed into connective tissue, which ossifies, and then we have 
a hyperostosis in place of the normal bone. 

How is the diagnosis of caries and necrosis made ? 

It can only Ije made with surety by means of the probe. WTiere this 
fails a combination of symptoms mav lead us to suspect caries. The 
prnbe should be used with caution. Pain recurring at intervals or per- 
sistent, with an offensive discharge, aids in making a diagnosis. 

What Is the prognosis? 

The proQROsiK depends on the situation and the amount of surface in- 
volved. In healthy persona, where there is five exit for the discharfte 
and sequestrum, progniisis is fa\orable In tuberculous patieu(«, where 
disease is not apt to limit itself, the prognosis must be guarded. In 
oariea of the petrous bone, when eslensne the prognosis' is doubtful, 
Bad when attacking the upper wall of ihc t\mpanum or antrum there 
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is danger of disease of the memlinines of the brain and sinuses, which 
of couree makes the prognosis serious. 

Wliat is the treatment ? 

First, the Temoval of the diseased portions of bone. If the disease 
be where it can be reached, we can Basten the progress by removal of 
these diaeesed portions. This is done by means of a sharp curette, with 
which the bone is scraped. When the eariea affecsis the promontory of 
the tympanum, only the most superficial scraping shoukl be used ; when 
on the edges of the promontory or within the niches of the feneslrie of 
the labyrinth, it should uot be performed at all The purtN should he kept 
cleansed by carbolic syringing. After the softened boiie has been scraped 
away inaufflations of iodoform should he used. When there are exfolia- 
tions of bone, they should be removed, as also loose seijuestra. 

The general treatment should also receive conaideradon. Pain should 
he reheved b;^ opiates. Tonics when necessary. Iron is indicated in 
anasmia, and iodide of potassium in tuberculous cases. Bcgulution of 
diet. Bathing aud clothing should receive attention. 

Describe polypi. 

They are connective-tissue new growths covereil with cpilhcliuro. Po- 
htzer recognizes two varieties : (a) the round-celled polypi, and {h) the 
fibromata. 

Where do they nsually have their origin? 

The majority originate from the tympanic cavity. They may also 
oriwnate from the drum-membrane, from the tissue covering the ossicles, 
or from the walls of the meatus, usually the posterior superior wall of 
the osseous meatus. 

What are the symptoms of polypi ? 

When large enough to press upon important parts of the ear or to in- 
terfere willi the discharge of pus, there may be jiresent pain, dizziness, 
weight and fulness in the head, and symptoms pointing to the cerebrum. 
On examination the growth is seen, and the use of the probe makes the 
diagnosis certain. 

Qive the diagnosis of polypi. 

Diagnane is not always easy. Other tumors of the ear are rare. En- 
chondromata, warts, and encysted tumors mustnotbe mistaken for polypi. 
Epithehoma begins hke an eczema, followed by ulceration and [lain. 
Sarcoma, in the early stages, can be mistaken for polypi. Microscopical 
examination will serve to clear up the diagnosis in both suspected epithe- 
lioma and s! 



In whaX does the treatment of polypi consist? 

The tmatmenl consists in their removal. This can be usually w 
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pushed by Wilde's snare (Rg. 58). The loop of the snare is passed ii, 
and around the pedicie of the polypna, and the loop withdrawn, which 





r 

^P outs off the polypiia. The ear is then syringed out. arxl the ba.se of the 

^ polypus cauterized with nitrate of silver. If the polypus he of large 

size, a second introduction of the snare may be necessary. If bleeding 

be excessive, it can be usually checked by means of a tampon. The 

application of cocaine makes the operation comparatively painless. 

Caustics are sometinioa used for the destruction of poivpi. It is a 
slower and more painful method. Tlie use of alcohol by shrivelling up 
the polypus has also been tiiund successful, 

Qive the pathology of mastoid inflammation. 

The inflammation arises from an extension of the inflammation of the 
tympanum along the mucous membrane. When the tympanic inflam- 
mation subsides, this, as a rule, ceases also. Sometimes it extends 
through the foramina of the bone, thus setting up an external peri- 
ostitis. Through carious ulceration a fistula forms. 

Politzer states that in every post-mortem examination he made of 
sappnration of the middle ear he found the mastoid likewise a(Feot«d. 
When the inflammation continued until death the mucous membrane 
showed signs of inflammation, and the cells were filled with purulent or 
muco-punilent fluid or granulation tissue. When the suppuration had 
ceased before death the mucous membrane of the idastoid was sometimes 
thickened, sometimes filled with connective-tissue growths or layers resem- 
bling epidermis. In some cases the cells were obliterated by sclerosis of 
the bone ; in others caries or necrosis was present Hyperostosis of the 
mastoid may advance so far that the cancellated tissue is entirely oblit- 
erated, the mastoid being thus changed into a solid piece of bone. A 
mastoid inflammation may then exhibit all the phases of inflammation 
of t>urie^oft«niiig, caries, necrosis, and hyperostosis, 

Ja vhat directions ma; the mastoid inflammation extend itself 7 

It may extend outward tbriiugh the external cortex. Forward we 
tna^ have a perforation into the meatus, with inflammation following. 
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Inward the lateral sinus may become involved, with phlebitis, thrombo- 
sis, emholi, and their cousequeuccB. Upward the infiitm'jiatioii nmy 
esteiid, invading the middle fossa of the skull An abscess may be 
produced benuatn the duru, mater, ur abscess of tlie brain and meningitis 
may result The inflammation may extend downward through a perfo- 
ration in the floor of the mastoid which opens into the digastric groove. 
Thus we can h&ve suppuration in the deeper tissues of the neck. 

Wliat are the symptoms of mastoid inflammation ? 

Pain in tlie mastoid region which shoots along the vertex, temple, 
and occiput. On deep pressure tenderness is found to be present. Ii 
the iuflamuiatiou be acute, there is a certain amount of fever present. 
When the disease extends outward the tissues covering the bone become 
at first slightly swollen. Redness and heat then follow with increased 
oedema. As pus forma it can sometimes be detected by deep palpation. 
Swelliuc of the upper and posterior walls of the meatus is present in 
mastoid inflammation. Hyperostosis, when present in a sUght degree, 
is difficnlt to recognize ; when extensive, it narrows the meatus by hyper- 
trophy of the osseous walls. 

When the inflammation extends forward what symptoms ate 



There is inflammation of the lining of the posteriiir wall of the mea- 
tus, with the ilirmation of an abfu'ess, wliioli is followed after rupture by 
the formation of granulations. Wo then, as a rule, have ('arious per- 
foration, which can be diagnosed by means of a probe. 

When the inflammation extends downward what symptoms are 
present ? 
Swelling and tenderness below the point of the mastoid, accompanied 
with pain. The swelling is dense and hard and has defined edges. It 
may extend down tlie sterno-eleido-mastoid muscle forward to the retro- 
maxillary fossa, and along the large yessels of the necic It may also 
extend backward and downward over the whole side of the neck to be- 
neath the clavicle, or it may extend upward to Che superior curved line 
of the occiput Pain, as a rule, accomnanies the swelhng, and may also 
affect the occiput as the swelling extends backward. 



It is likely to be mistaken for primarj' inflammation of the mastoid. 
It is doubthil, however, if primary inflammation of the mastoid ever 
occurs. 

Inflammation of the external meatus, when it is accompanied with 
swelling over the mastoid, is apt to bo mistaken for a genuine inflamma- 
tion of the mastoid. 
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Wliat Is th« prognosiB? 

The proffiiofis must lie guarded, because of the various complications 
which may arise. It depends also on the general coudition of the pa- 
'' " and the iuteiisity ot the iuflammation. 

What does the treatment consist in? 

Attention should tirst be givou to the tympanic cavity. In acute cases, 
where bulging of the membrane is present, paracentesis should be per- 
formed. The cavity should be kept cleansed iu both the acute and 
ohronic fonns of tymimnic suppuration. Where the pain over the mas- 
toid persista, the use of Leit^r'a coils has been recommended. The use 
of cold water by means of these has been found serviceable. Where 
the above means are unavailing, a resort to Wilde's incision should 
be made. This consistfi in making an incision through the periosteum 
down to the bone. The bleeding which resnlta often gives relietl 
though no pus be evacuated. The periosteum should be raised and 
sofliening of the bone sought for. When found, it should be broken 
through, and the cells evacuated and washed out with an antiseptic so* 
lutioa Some cases present no bone softening and remain unrelieved 
by these methods of treatment, and lience an artificial opening of the 
mastoid becomes necessary. 

Describe the operation of opening the mastoid. 

Two melhoils are in vugue: one consists in boring with drills, and the 
other in chiselling. The operation bj[ means of the chisel is to be pte- 
ferred. The landmarks in the operjtion are the linea temporalis and 
the posterior wait of the meatus. An incision should be made down to 
the bone close to the insertion of the aoiicle. The incision should benn 
about i cm. above the auricle, and extend nearly down to the tip of 3ie 
mastoid. A second incision should be made nai^kwatd and upward, 
about 2 cm. in length, opposite the middle of the meatus. The peri- 
osteum should then be turned back and the whole mastoid exposed. An 
examination should then be made fur any softctied portions of bone, 
and all such carefully removed. If there is no softened portion, then 
an artificial opening must be made. This should be made about 2 
to 3 mm. below the line of the superior wall of the meatus, and abont • 
5 mm. backward from the edge of the anterior surface of the mastoid. 
Sometimes hyperostosis is found to exist in a marked degree. The 
opening should not go deeper than 15 mm. When the interior of die 
mastoid has been exposed the cells should be broken down and all 
carious masses should be removed. Free communication with the tym- 
panum should be established. After the operation is completed the 
wound should be stringed with an antiseptic solution, and if there be 
communication witn the tympanic cavity, this is proven by the fiuid 
appearing at the external meatus. A drainngc-tube should then be 
inwrted, and cleansing of the cavity daily should be performed. Tbo 
opening should not be allowed to close until all suppuration has ceased. 



OTITIC MENINGITIS. 



of the treatment will vary according to the conditions 
The chief danger alteuding thts operation ia bounding the 
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What are the diseases occurring 'within the cranium as a, result 
of purulent inflammation of the tympanum 1 

Meningitis affecting the convexity and base of the brain ; phlebitis 
and throtnboaiaof theainuKus; abscesses of the cerebrum and cerebellum. 

What are the symptoms of otitic meningitis ? 

The chief symptom of meningitis is headache, which ma^ be at first 
intermittent, but soon becomes continuous and increases in severity. 
Accompanying this there are restlessneis, wakefiilness, and occasionally 
voniiting, followed by dulness of the intellect. In children coma may be 
present. It is often very difficult to make a diagnosis of an otitic menin- 
gitis in the early stages. 

What Is the treatment of otitic meningitis ? 

The treatment is the same as in meningitis irom any other cause. The 
local treatment of the ear is the chief indication, however, in this form 
of meningitis. This consists in the removal of obstruction to the evacu- 
ation of pus, with thorough cleansing. Removal of granulations, polyjpi. 
sequestra, etc. is neccssaiy. Inflation when indicate<l should be earned 

What are the symptoms of phlebitis and thromhosis? 

Chills, followed by high temperature. ThechillH increase in frequency, 
and soon the fever becomes continuous. Headache artd dizziness are 
also present. The phlebitis of the sinus soon produces a thrombus, and 
as a result the oireulation is checked. This is followed hy tedema and 
suppuration in the supraorbital, orbital, or nasal tissues. The thrombus 
may extend downward into the internal jugular vein, so that it is felt 
, as a Srm, hard cord. The tbrombua may likewise pass into the mas- 
toid vein, thereby producing cedema and inflammation of the superficial 
structures of the neck on the posterior side. The thrombus also, in rare 
cases, extends backward to the toreular Herophih. The thrombus may 
undergo suppuration and rupture, setting up a meningitis. 

The disease may extend over a penod of weeks, and even months, 
death, as a rule, resulting from exhaustion. In very rare instances 
recovery may take place. 

In what does the treatment consist ? 
Treat the aymtitoniB as they appear, giviiiK; attention, especially in the 



What are the BTrnptoms of abscess of the hraln? 

They are, as a rule, in the begitiuing obscure, and remain very often 
latent for a, uonsiderable period of time. Headax^he is present, whioh is 
slight at first, but inereases. TLia is followed by tever, dizziness, vomit- 
ing, sometimes chiUe, and paralysiB. A&ei tLe eorber symplbms the 
disease may be acute or chronio. In the acute form the diseuse ruos its 
course in from one to five weeks. The chronic tonn ia marked by 
latency of the symptoms. This duration of latency varies from weeks to 

raths, and when ouee broken the disease runs its course. 

What is the differential diagnosis? 

In meningitis there are high fever and pulse, headache continuous and 
jevere, delirium, contractions of the pupils, vomiting, and convulsions. 
In abscess of the brain the diagiwsi* is rendered uncertain by the latency 
of the symptoms, and the sym|)tomB oli«n resemble those of meningitis. 
When the abscess ia in certain positions afi'ections of the sensorv or 
motor nerves show themselves. Where we have aymptcms of a high 
fever and pnlse associated with pnrulent disease of the ear, foDowed by a 
falling of the pulse below normal, and headache which is circumscribed, 
a suspicion of abscess of the brain may be entertained. 

What is hemorrhage of the ear likely to be due to 7 

It is usuiilly the result of eitriea of the bone in the neighborhood of 
iome of the large vessels. The most Irequent source ia from the carotid 

The diapnmis of hemorrhage from the ear is not always certain. If 
the blood IB arterial and checked by compression of the carotid, it likely 
comes from that vessel. If the bleeding is slight, it may come from some 
of the tympanic arteries. When venous it may be from the sinuses or 
jugular vein. 

What is the treatment ? 

If the bleeding is froni the carotid, ligation of that vessel is necessary. 
If from the amaller vesifels, the application of cold and styptics, with 
tamponing of the meatus; the same when the bleeding is from the 
jugular or venouH sinuses, 

DISEASES AND AFFECTIONS OF THE INTERNAL 

EAR OR LABYRINTH. 
Describe briefly the labjrrinthic affections. 

Very little is known of the pathology of afiections involving the 
labyrinth. Cases of total deafness are observed following cerebro-apinal 
meningitis. In these eases the lesions are supposed to exist in the laW- 
/iffti. Scarlet ffever, typhoiii fever, measles, may also be followed i 
i»aiplete deafaeaa, also due to lesions at ite laostiuth. 
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Acute primary inflanmiation of the labyrintli has been described. It 
is rare. 

In M6ni^re*s disease there is sudden loss of hearing, with vertigo, 
rinmng in the ears, and an inability to maintain one's balance. The 
deainess may involve one or both ears, and may be complete or in- 
complete. 

Anomalies of hearing have also been described. These are — 

(a) Diplaousis monaurioularis.— In this condition there is double 
hearing in one and the same ear. 

(b) Diplaousis binaurioularis.— Double hearing in both ears. 

In those cases of deafness following epidemic cerebro-spinal meningitis, 
scarlet fever, etc., where no disease of the external auditory canal or 
middle ear exists, the diagnosis may be made of a lesion oi the laby- 
rinth. When the deafness exists in only one ear, the use of the tuning- 
fork aids in a diagnosis. 

Prognosis is ba3 in all these cases, especially so in M6ni<^re's disease. 

The treatment recommended is iodide of potassium, iodide of sodium, 
strychnine, and the use of electricity. That the disease can be oi 
syphilitic origin should not be ignored ; hence an antisyphilitic treat- 
ment should not be neglected. 



DISEASES OF THE THKOAT. 



THE PHARYNX. 



Briefly give tlie anatomy of tbe pharynx. 

Tlie pliarynx ia a apure which extends from the base of the oecipital 
bnne above to the anierior aurtaee of the fifth eerviual vertebra below. 
It communicateB anteriorly with the naswl and oral cavities, lateralW 
with the middle ear, and inferiorly with the oesophugUB and krynx. It 
has a. fibrouB investment, the pharjiigeal aponeurosis, a mucous lining, 
as well aa a muscular coat The mucoua membrane is covered with 
columnar ciliated epithelium aa low down as the level of the floor of 
the narea; the rest of it is covered with sjuamous epithelium. 

The mucoua membraoe of the apper portion, or naeo-pharyn^eal 
space, is of importance, as on the upper posterior and lateral walls it is 
nch in cellular structures and obounda in follicles. This follicular mass 
bears the name of adenoid tissue, pharyngeal tonsil, or Lnschka's tonsil. 

What is the chief function of the pharynx ? 

It conaiBtH in csrrjnng the food afJer mastication into the oesophagus. 
The muscles which effect this are the stylo-pharyn^ci and the jpharyngeal 
constrictors. Besides this chief function it has duties in relation to naaal 
respiration, tone- production, and hearing. 

Describe the palate. 

The palate forms the roof of the mouth, and consista of two por- 
tions — the hard palate in front and the enii palate behind. The hard 
Klate is bounded in front and at the aides m the alveolar processes; 
hind it is continuous with the soft jialate. It is covered with mucoua 
membrane, which is closely united with the periosteum. In the middle 
line is seen a ridge which terminates anterior^ in a anisll piijiilla. This 

Eapilln corresponds with the inferior opening of the antenor palatine 
jssa. The mucous membrane is cormgatea^ covered with squamous 
epithelium, and contains numerous glands which lie between it and thr 
surface of the bone. 
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fl60 THE THROAT. 

DsBcrlbe the soft palate. 

It is attached to the posterior border of the hard palate. It \f 
HI) of muscular fibres, aponenroais, vessels, nerves, adenoid tissue, t 
glands, and is covered with mucous membrane. Hanging from its middle 
IS a small process, the uvula, and running down from the uvula on each 
side are two folds of mucous membrane, called the pillars, anterior and 
posterior, 
Wh&t are the muscles of the palate 7 

Tbey are the levator palati, tensor palati, pakfo-glossus, palato- 
pliaryngeus, and azygos uvulae. 
]>escribe the tonsils. 

The tonsils are two almond-shaped organs situated between the ante- 
rior and posterior pillars on each side of the fauces. The surfaces of 
the tonsils present a number of orifices lending into small recesses, from 
which numerous follicles branch out into the substance of the gland. Id 
the healthy subject they do not project beyond the pillars of the fauces, 
and hence are not seen. 

INFLAMMATIONS OF THE PHARTNX. 
aive the etiology of acute pharmgitis. 

Persona of a tuberculous or rheumatic diathesis and those of sedeutary 
habits arc predisposed to attacks of acute pharyngitis. It is said to be 
most frequent in childreo. Cold is, as a rule, the esuiting aiuse of this 
condition. It oflen occurs as a complication of other affections, such as 
acute rhinitis, acute tonsillitis, etc. 
What is the pathology? 

■ There is engorgement of the blood-vessels, with an infiltration of 
round cells in the mucous membrane ; the glands become enlarged, and 
their acljon is interfered with by the dilated blood-vessels. As the dia- 
'Case advances the secretion of the glands becomes increased. 

What are the symptoms 7 

In a large number of cases the constitutional symptoms are slight, 
consisting of some headache, lassitude, with perhaps a slight febrile dis- 
turbance. In other cases these aymptoma are more marked. Tlie attack 
is often preceded by a chill, followed b^ considerable fever. The looal 
symptoms are first a feeling of dimness in the throat, followed by piun, 
which may be very severe, espwaally on swallowing. The patient has 
the sensation of a foreign body in the throat, causing repeated acts of 
Hwallowing. There is a desire to hawk and clear the throat. The voioe 
is muffled, and the secretion, which at first was arrested, becomes in- 
creased. On inspection the posterior pharyngeal wall is seen congested. 
The congestion may be present on the posterior pillars and the posterior 
portha of the soil peiiate. In other cases coTigeslion of the anteri(» 



ATIONS OF THE PHARYNX. 



pillars of the fauces and the iivuta is noticed. The tonsils may also be 
involyed. (See Fig. 2, Plate I.) 



Wbat is the prognosis 

The proffHowJi is fayora , , 
to the taryns. The disease may beeonie thruii 



The prognosiK is fayorable, provided the inflammation does not spread 
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What Ib the treatment of acnte pharyngitis ? 

Opium and quinine may be eiven at the onset of the attacL A 
preparataoD of mercHrj;, followed by a saline, is recommended by Lennox- 
Browne as a first step in the Ireatmeiit. Where constitutional diatheses 
are present these should be treated by appropriate internal remedies. 

Locally, the use of gargles is recommended by some and discounte- 
nanced by others. When given, one containing chlorate of potassium 
should be prescribed. Lozenges of guaiacnm are oiten grateful, and 
should be given internally as well as loctkUy, especially when a rhenmstio 
diatliesis is present. The sucking of ice often gives relief to some, 
while the tafeinft of warm drinks gives relief to others, A 4 per cent, 
solution of cocaine gives temporary relief where tiiere is much pain and 
congestion. Lennox-Browne especially advociites the use of menthol, 
employed in the form of a paint or spray. Seller recommends the use 
of nitrate of silver in a strong solution, 60 grs. tfl 3j' 

What is the etiology of chronic pharyngitis 7 

It maj' he the result of repeated attacks of acute pharj'ngitis or the 
result of extension of an inflammation Irom one of the neighooring cav- 
ities, chiefly the nose. It is a common affection in those addicted to the 
nse of alcohol and tobacco, and is frequently seen where disturbances of 
the digestive apparatus esist. 

<Hve the pathology. 

_ There is dilatation of the blood-vessels, with serous infiltration of the 
tissues and thickening. The glands arc found dilated, and after an acute 
eiacerbation there ia an increased secretion, due to ovcr-stimiilation of 
the glands. 

What are the symptoms ? 

There is a feeling of dryness in the throat, which is generally relieved 
hj| a drink of some kind. The patient often experiences tlie eensation 
of a forei)^ body in the throat, and endeavors to relieve it by hawking 
and coaching. On examination the fauces appear swollen and relaxed. 
The uvula is, as a rule, seen to he more or less elongated. This elonga- 
tion of the uvula produces a tickling sensation ana cough, which may 
become very troublesome. The mucous membrane may or may not ap- 
pear congested. A varicose condition of the smaller veins is noticeable 
in some cases. The examination not intreqiiently gives negative results. 
(SeeFig. 3, Plate!) 
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THE THROAT. 

What is the prognosis 7 

As regards life it is favorable. I'ersiatent, treatment often effects a 

What is the treatment of chranic phaiTngitis 7 

An avoidance of the causea that give riae to it must be enjoined. 
Where disturbancea of digestion are present they should be remedied. 
Where irregularity of the bowels exists, calomel, Hunyadi water, eK. 
should be given. Where the symptoms are alight, the use of a. gargle 
of chlorate of potassium often gives relief Local applicatioDs ^ould 
be made use of; Qitrate of silver is one of the best. Thb should be ap- 
plied daily by means of a cotton-applicator or brush. Sajous recom- 
nieods it in the strength of 40 grains to the oonce. Chloride of eioc, 30 
^ins to the ounce, is also useful similarlv applied. Where tonics 'are 
mdicated they should be ttdminisEered. Where extreme elongation of 
the uvula exists amputation often becomes necessary to remove some of 
the distressing symptoms. 

ffive the etiology of granular pharyngitis. 

Mackenzie s(atcs tliat the chief cause of this condition is over-exe»- 
tion of the voice, and that therefore it is found to exist chiefly amoDs 
those who are eomj>elted to make frequent use of the voice, such as 
lawyers, clergymen, elis. There is said to exist in some persons a jpredia- 
posttion to this disease, especially in those of a tuberculous diathesis. As 
aa exciting caiue "cold " ia said to be the most commoD. Others attribute 
this condition of the throat to an excessive use of lobacco. It occurs 
most frcquentlv in the young and middle-aged, and the male sex are 
more affected than the female. Those obliged to work in an atmosphere 
where tlie vapors of certain chemicals exist are liable lo attacks of this 
dise!ise. 

What is the pathology of this disease 7 

The chief pathological change in this condition, IseMdes the ehanses 
present in chronic pharyngitis, is a blocking up of the follicles, and aa 
ft result swellings, so that small elevations appear on the wall of the 
pharynx. 

What are the symptoms? 

Usually ftt the beginning of the disease the patient experiences a aen- 

eation of diyness in the throat, which may disappear only lo return 

again. In those eonipelled to use their voice frequently hoarsenesa and 

loss of power are noticed ujion the least exercise of the voice. 

A aensatjon as if a foreign body were in the throat is often experi- 

*"■* and as a result there is a conaMint desire to clear the throat. 

tharge is usually mucfl-purulent. Cough is present in a laige 

-!■ — 3 .u„ 1 often becomes implicated. On inspec- 

i^en to be covered with small elevations, 
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varying in size ami nmnbo'. Aa the diaeasa advances these elevations 
increase aud coalesce with each other. In color they are reddish. 
When the patieot gets an acute attack, they become greatly congested 
and inflamed. 
What is the prognoBiB ? 
This affection presents no danger to life. Under appropriate treat- 
ment, conducted over a, lung period of time, a cure is often effected. 

What is the treatment of granulsj pharyngitis ? 

The tr&itment should be both eonstitutiona! and local. Where any 
disorder of the general systeai exists- internal treatment should be eun- 
bined with the local. Where constipation or disturbanuea uf the diges- 
tion exist, appropriate remedies should be given. 

The local treatment consists in the deetruction of the granulations. 
For this purpose the galvano-cautery, I'arefully used, is one of the beat 
methods. Cocaine may be applied before usin^ the cautery to alleviate 
the pain. Nitrate of silver in solution, beginning with a weak solution 
and CTadually increasing the sirenglh, persistently applied for a long 
period of time, is said to often effect their removal. It may be also 
used in the form of the solid stick. Morell Mackenzie recommends the 
use of the London paste for their removal. 

Give the etiology of atrophic pharyiiiEitis. 

It is a ibrm of chronic pharyngitis, and may be a sequel of the hyper- 
trophie condition. It may be also due to irritation irom post-naiial dis- 
charges : it is frequently observed iu atrophic rhinitis and in those ex- 
posed lo the vapors of smoke, dust, e.U\. Breathing and sleeping with 
the mouth oijen may cause this condition. 
What are the symptoms ? 

Drj-ness, a tendency to swallow in order to moisten the porta On ex- 
amination tlie phaDiix is seen to be glazed, dry, and shining, and is 
sometimes covered with masses of discharge of a muco- purulent nature. 

What Is the treatment of atrophic pharyngitis ? 

Any constitnlional disorder must be remedied by proper treatment. 
If nasal troubli", this should also ret«ive attention. Locally, the parts 
must be kept cleansed, and applications of nitrate of silver, chloride of 
Bine, or a solution of iodine and glycerin applied. Gargles of chlorate 
of potassium are also serviceable. In children the administration of 
tonics, such as cod-liver oil, syrup of iodide, iron, etc., should not be 



Oire the etiology of retropharyngeal ahscess. 

Retropharyngeal abscess iK-ciirs most freijuentlv in children. The 
majority of eases arc idinpiilliii' in their origin. Tuberculous and syph- 
ililic patients seem esjiociidly |iiv disposed to it. It uccoaionally occurs as 




Iff4 THE THEOAT, 

the iwolt of aeailet ferer. It b eomethiKs caused by traiin. f 
jfectwaa of the vertcbne u present in a few esses, though thiTcoodiri^ 

ipiiat aw the BrmpUans? 

In iiJ«*t caa* the symptoms are inappreciable iwita Bweflinff tnV^ 

SThill, beaOache, etc When ibe di««* has »dv=i<^'k'^;'^ ^ 
consi'lerable sweDing, dj-spbagia is preseoi, and possibly dj-Bpncea. TT^ 
voice » '•'''■1= »"^ "^^ reainanee la absent When the ahar*™ - 
.itaated laterally, the patient bolda bis head toward the heaJthv^" 
There » often present an effort to dear the throat, as if endeavonoK ^ 
™t rid of a fore-gi. bodv. On. mspectjon, when the swelling be«.m^ 
fdBcienlly advanced reJnesa wiib bulging of the mucous membrane U 
Recognized. By means of the mdes finger flnetuation can be detecLd 
if pas is present. 
What Is tlie prognoeia? 

The vromonii in cases occnmog idiopathic^y is favorable. In thns^ 
nrcnrririK a« tlie rcsnlt of canea of the vertebraa the prognosis ia iZ^ 
hi>i>oful. \Vhcre there is a. considerable quantity of pus present and 
t,i«iritaneoiia evacuation oceure, sotlocation may result. 
What ia the treatment of retrophaiyngeal abscess 7 

Where pus has fiirmed evacuationbymeana of an incision at the most 
<lri).-tid(!iit iMirtion of the abscess is indicated. This can he done hv 
itn'miH «i' llie laryngeal knife. As soon as the incision is made the head 
xbiMild I* r>romptly bent forward to prevent the pus from entcrinc the 
lirv-rix To avoid this danger some advocate the use of the trocar 
WIk^i* Hiippuration has not taken jilftce, ice should be applied exter- 
nally and intemaUy. In children with a tuhercular diathesis internal 
treatment by the administration ot cod-liver oil, ^ynip of the iodide of 
iron, ete. should not be neglected. 

ayPHILIS OF THE PHARYNX. 

Ive the etiology. 

iihilis of 'he phiir\Tijt (chancre) is rare, though a number of 
,,,,,,] 1 1 \.i nsMiiilv the result of direct inoculation timmirh 
, : ,|,, i;,rnriiii|ir<iperlycleanBedeatingutensil8whichhave 
, 1,1, :i:i. ;n.!ividuiil,oritmaybetheresultof eertainiinnat^ 
-. , ,,ril,uv .nul iL'rtiary syphilis of the pharynx are more 
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What are the aymptoma? 






„d^ uSr'^lw .intrfo -)f ibV^ J'lW m oft'ei, .fi-™^ ^inful and swolleiu 
ithn tlmiv in emi iilueralion, w\\ic\\ \a sftpfefftttB.\. Ite mucous 
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meinbrene may be sliehtly swollen, and on touching the ulceration the 
base is found tu be indiirtited. In the secondai; fbrm there is a slight 
dryness of the throat, with some pain on swallowing. On inspection an 
en-thema of the pharynx inuj; be noticed, whieli is usually well defined. 
Mucous putches are present in a large number of cases. These arc 
usually seen on the anterior pillars and the fauces, though they may 
show themselres in any portion of the mouth. At first they are ele- 
vated, but later become slightly ulcerated, chancing in color to a gray- 
ish-wnit«. They cause considerable pain on swallowing. 

In tlic t^rtiarv form a gummatous tiimoi is first noticed, which soon 
breaks down ana ulcerates. The ulceration may he situated on one of 
the pillars of the fauces, on the tonsils, or on the sofl palate. The 
ulcerations have sharply-cut edges and are covered with an ichorous- 
looking pus. Ulceration of the sod palate is liable to lead to nerlbra- 
tion. When ulceration occurs on the posterior wall of the pharynx, 
adhesion with the soft palale may result, the oatls healing together. . 
The sul^ective symptoms arc, as a rule, not well marked in the tertiary 
form. Pain is not usually present. Where there is destruction of the 
soft palate the voice becomes impaired. 

Wh&t is the prognosiH ? 

The proguosis as rcKards life is favorable, exeept where there are 
extensive destruction and ulceration in the tertiary forms and the pro- 
cess spreads to the base of the skull or vertebral column. 

Wliat is the treatment of syphilis of the pharynx 7 

In the secondary form, where mucous patches are present, iodine or 
the solid nitrate-of-silver stick should be applied. Internally mercury 
should be ^ven. In the tertiary form the ulcerations should be touohed 
with the nitrate of silver applied in the form of the solid stick. Insuf- 
flations of iodoform are often useful. Internally, iodide of jwtassium, 
beginning with small doses and gradually increasing the dose, should be 
administered. 

TUBEE0UL08IS OF THE PHARYNX. 
CHre the etiology. 

Whether tuberculosis of the pharj'nx ever occurs as a primary affection 
is still an open qoestion. It is generally admitted to be a secondary 
manifestation of tubcreulosls occurring in some other organ of the body. 

Describe the ohjective syaptomB. 

Tuberculosis of the pharynx is seldom seen in the stage of infiltration. 
IJsuallv the^ prowsa has alnsady advanced to the stage of ulceration. 
The ulcerations are lenticular in shape, and their estenaion is more 
superficial than deep. They have slightly raised edges, and their flww. 
is studded with granulations covered w\l\v \wi\\c>i!Avs \!™»- ^^bisa^vfe."^. 




THE THKUAT. 

Hate I.) In the neighborhood of tho niargina of tte ulcers are often 
n miliary nodules. The gliicids of th« neck are, as a rule, swollen. 

What are tlie subjectire symptome ? 

PaiQ IB the chief Mmjitiiin present. It is most intense on swallowing. 
The pain may estena to tlie ear thruugli JikcobKon's nerve. Tlio other 
symptoms are loss of appetite, emaoiation, loss of strength, niglit-awoata, 
cough, and hoataeoesa. 

Qive the diagnoslB of tuberculosis of the phaiTiiz. 

The only diseaae the physician ia apt to mistake it for is sytihilis. The 
differential diaffiiosin between svpLiUtic and tiihereuloua ulcerations is 
below. (It is Bosworth a claseificatiou somewhat modified hy 
K-Browne. ) 



Tiihfirculoux Ulcers. 
No apparent excavation, 
ighly Much mdulcut granulation. 

Faint areola. 

Irregular and ill-defined edges. 

Demarcation indistinct 

Grayish, ropy muci 

Diaehar^e scanty. 

Superficial, with lateral in place of 

ueep extension. 
Fever. 



IS secretion. 



Syphilitic UJcen. 
Deeply excavated. 
Few granulations, and those h 

inflammatoi?. 
Deep-red areola. 
Sharply-eut edges. 
Distinct demarcation. 
Yellow purulent secretion. 
Discharge profuse. 
Penetrating to deeper tissues. 

No fever. 

What is the prognosis? 

The prof/iioiiis is uiifavoriiUe. 
What is the treatment of tuherculosis of the pharynx ? 

In the local treatment the main object to be souj^ht for is the allevia- 
tion of pain. This is best accomplished by the a]}plication of a 1 per 
cent, solution of cocaine. Insufilations of morphine are also uaeflj. 
For the destruction of the ulceration Krause of Berlin recnmmends tbe 
application of lactic acid, first scraping away the granulations by means 
of a curetl«. Lennox-Brovme recommends the use of the galvano- 
cautery. Steam inhalations are grateful, especially those containing 
menthol. Sucking of ice often alleviates ihc pain. Tlie food shotilc 
be soft in quality, such as thick soups, broths, ete. Where the dys- 
phagia is extreme the patient should be fed t)y means of Delavan's tube 
or per rectum. Constitiilional Ircalmcnt should receive sjiecial atten> 
tion, and consists chiefly in tlio udmiiiistraiion of cod-liver oil, the iiSfO- 
phoephites, e' 
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NEUEOSBS OF THE PHARYNX, 
Qive a short description of anaesthesia of the pharynx. 

AnKstheaia of ihu uiiieous luKmbrdne of ibc pharynx cun either be 
central or peripheral in its origin. Among the central lesions with vfhich 
it occurs may be mentioned tamors of the brain, lateral aderosis, bulb» 
paralysis, etc. It occurs in epileptic seizurca, in cholera, typiius, and in 
hj-ateria, It is most frequently observed, peripherally, aa a sequel of 
diphtheria. Certain drugs, such as cocaine, morphine, chloral, the bnim- 
tdes. may induce ansesthesia. 

The diagnosis is made by objectiTo examination. The affected por- 
tion is insensible to chemical or mechanical irritation, Aa a rule, the 
reflesea are reduced or completely lost. 

The tvealmeat conaista in the local application of electricity and the 
administration of strychnine. 

Describe hsrpenestheBia of the pharynx. 

Hyperaasthesia is an increased sensitiveness of the mucons membrane, 
especially when an attempt at a laryngoscopio or rhinoscopic examination 
is made. It may be due to an elongated uvula or chronic ttbaryngitts, 
and is seen in excessive drinkers, smokers, and nervous individuals. 

The treatment consists in the application of cocaine when a laiyngo- 
scopic or rhinoscopic examination is desirable. Chloral hydrate and bro- 
mide of potasfiiiun are recommended. 

What is paxesthesia of the pharynx 7 

FarreatheBia couaists in abnormal Bcnantiona in the pharynx. These 
ma^ be a pricking or burning, a feeling of soreness, but most commonly 
as if a foreign body, such aa a hair, a needle, a |iiei:e of bread, etc., were 

Jreaent. It occurs in cbronic catarrh, cliiefly in granular pnarynKitis. 
t is seen iti anaimia, chlorosis, phthisis, neurasthenia, and in hypochon- 
driacs, J^nnox-Browne is of the opinion that these sensations are 
symptomatic of some objective, but not always discovered, cause. 
Among the causes he mentions are — 1, varicose veins at the base of 
the ti)ngue ; 2, liypertniphy of the pharyngeal tonsil ; 3, slight enlarge- 
ment of the thyroid giaud. 

What is the treatment of pariesthesia of the pharsmx? 

It consists in the removal of hypcrtrophied tissue by means of the 
galvano>cautery, the internal administration of bromides, and the local 
treatment of any catarrhal conditions present in the nose or pharynx. 

To what are motor paralyses due ? 

They may be of cerebral origin. When they are, the:; are the result 
of injury or disease of the brain and pneiimogastnc ; if of peripheral 
origin, they are the sequel of various local diseases. 



w 

^H Wliat is the treatment ? 

^H Th» Uvntnuxt uansiHts in the application of electricity and the adi 
^H istration oF strychnine and tonics. 

I 
I 



THE THEOAT. 



TUMORS OF THE PHARYNX. 
What tumors are occEtsionally met with in the pharynx ? 

aa, siircomii, cyHts, liljrouiii. li|>un].i, ji.iiiilliium, and angioma. 
Oive the symptoms and treatment. 

^l/iiii'iunie vary according to the size and situation of the tumor. 
sufficiently large it gives rise to disturbances of speech, difficult 
in swalluwing, and difficulty in respiration. 

The treatment eonaista in extirpation where this is possible. This can 
be effected by means of the galvano-cuutery, snare, or knife. 



I 



FOREIGN BODIES JS THE PHARYNX. 
What foreign bodies may lodge in the pharynx? 

Fish-boiio.H, fliiclicn-bdiies, nuedlcs, pins, lacks, bread, false teeth, etc 
What are the symptoms? 

The symptoms vary according to the si^e, situation, and character of 
the foreign body. Pointed articles eause sharp pain when swallowing or 
Btieaking. They may cause inflammation, cedenia, and ulceration, and, 
through piercing a blood-vessel, serious hemorrhage. Large foreign 
bodies in the lower portion of the pharyns may give rise to difGeulties 
of breathing, and even to suffocation by pressure on the epiglottis. For- 
eign bodies may also lodge in the sinus pyrifonnis. Patients may swal- 
lovr a foreign body and eject it again. This fact should not be lost sight 
of during the esaniination. 

What is the prognosis ? 

The progii'im'x ta. as a nile, favorable, but serious consequences may 
ensue, even leading to death by asphyxia, or by hemorrlia^o when a 
blood-vessel has been perforated. 

What is the treatment for foreign bodies In the pharynx 7 

The foreij^n body aboiild be first located by examination, the lurynjreal 
mirror serving as an aid. Where this is impossible the finger should be 
used, and the foreign body often can be removed by its means. When 
seen it should be extracted by means of forceps. 

DISEASES OP THE TONSH,. 
What are the causes of acute tonsillitis ? 

Ainong the prcdispn.finir ciiu.scs of tliis aflVction may be mentioned 
r tuberculous diatbes's, liereditarj' influences, and sudden 
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of temtifrature. It is most prevalent between the aees of 
twelve Hnii thirty. The usual esciting cause is exposure tu ctml and 
damjiness. Lenuox-Browne mentions as other cauaes tlioee wliich are 
septic in their nature, such as the drioking of impure water and the 
exhalations of sewage gas. 

What are the symptomB? 

The disease may involve the parenchyma of the orpan, pareiichi/mi- 
lous toiisillilis, usually leading to the formation of an atsoess when deep 
seated. When the crypla ofthe tonsils are involved, with the exudation 
of a cheesy matter from the follicles, it is called /<jZ/in;/nr lonsillitis. 

Subjective symptoms are, as a mle, present, a cLill marking the onset 
of the disease. This is followed by fever, headache, pains in the back 
and limbs, and loss of appetite. A feeling of dryness is experienced, 
soon followed by pain which is severe in character, especially on swal- 
lowing, and often extends to the ear. Tlie speech becomes thick and 
unintelligible. Hearing may bo impaired, us also the senses of taste 
and smeU. 

Some difficulty is experienced in makinean examination, owing to the 
pain caused by movements of the jaw. The tongue is heavily coated, 
and the affected tonsG or tonsils will he seen Ewoiren and inflamed. In 
some cases there is considerable peritonsillar swelling, especially if there 
be formation of pus. In the follicular form the mouths of the Ibllicles 
are covered with a creamy, cheesy exudation. With the finger one may 
be able to detect whether suppuration has taken place. 

What Is the prognosis 7 

Tlie prfiffiwuis is, as a rule, fai'orahle, a latAl termination bcinj; the 
exception. 

What is the treatment of acute tonsillitis ? 

A cathartic should be administered at the beginning of the attack. 
Guaiacum, given early, is regarded as a st>ccific. It may be given in 
the form of lozenges, powder, or the ammoniated tincture. A teaspoon- 
fiil of the latter should be given at a dose, and can be taken in a half 



glass of milk. After two or three days, scarification, when much inflam- 
'ion exists, baa been recommended. This practice is condemned by 
e authors. The application of warm poultices is beneficial. Ger- 



man authors recommend the application of cold. This can be applied 
by taking a cloth, wringing it oat in cold water, and applying over this 
a perfectly dry cloth. Gargles, steam inhalations, sucking of ice, warm 
dnnks, have dl proved serviceable. 

In the follicular form Bosworth recommends 2 drachms of the tinc- 
ture of ebloride of iron to 2 ounces of glycerin. Of this a teaspoonfiil 
should be administered every two hours without water. Where suppu- 
ration has taken place incision wiih a bistoury is indicated. 
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THE THROAT. 

dive the etiologr of h3rpertropbLy of the tonslb. 

Hypertrophy of the tonsils is usually a, disease of early life, rarely 
occurring after thirty. It may occur as a 6et)uel of scarlet fever, 
measles, or small-pox. Reiiealed attucks uf eatarrh lu tuberculous chil- 
dren are said to lead to tnis condition. 

What are the symptoms? 

Where there is considerable enlargement nasal respiration is inter- 
fered with, and, as the condition is usually associated with adenoid 
vegetadona in children, tlie patient sleeps with the mouth open aud 
snores loudly. Speech is thick and full, and hearing is ohea impaired. 
The face where ttiere is considerable eulargemcDt assumes the espres- 
sion so pathognomonic of adenoid vegetations. On inspection the oon- 
dition is easily recognised. 

What is the treatment of hjpertioph/ of the tonsilB ? 

Where there is but slight enlar^nicnt astringents mav be used, each 
as the perchloride of iron (Sj to 5|)isJ"i*ii or tannin. Wnere sufficiently 
large tne tonsils should be removed. This can be effected by means of 
the tonsillotome. The tonsillotonies chiefly used are (hose of Matthiea 
and Morell MaukcoKie. Each of these has its advocates. When the 
tonsil is so large that the application of the tonaillutome is imp^ible, 
then the wire-loop Scraseur may; be used. Serious hemorrhage is rare, 
and can usually be checked by ice-water or the gargle of tanno-gaUic 
acid recommended by Mackenzie. It is composed of 6 drachms of tan- 
nic acid and 2 drachms of gallie acid in an ounce of water. Half a tea- 
spoonfdl of this should be sipped at short intervals, Lefferte recom- 
mends in severe cases of hemorrhage pressure within the mouth and 
counter-pressure outside. The galvano-caulery is highly praised iy 
some, and is advocated by Knight in patients with a hemorrhogio 
tendency. 

DISEASES OP THE UVULA. 
What are the causes of relaxed throat or elongated nnila 7 

Tliis condition is frefjuenlly met with in those affected with chronio 
catarrh or those addicted to excessive smoking, overuse of the 
and drinking. Also gastric disturbances are mentioned as cau 

What are the symptoms? 

These vary. A desire to clear the throat is present on rising in the 
niuming: cough as a result of irritation ; and when lying down at ni^ht 
the relaxed uvula causes considerable trouble, and may even occasiOD 
S|msm of the glottis. The voice is easily fatigned, and there is often 
pain after using it. On inspection, the piitienl holding bis tongue, '*■" 
urij/a IS seen lying on the tongue. 
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What is the treatmeiit of relaxed throat ? 

First is the use of astringents, iirid of tliese alum in 'ie proportion of 
gr. XX to 3j iua,y lie ufted every two or three hours as a gargle. (Garble 
of chlorate of potassium is often usetul.) The application of chlonJe 
of zinc or. xxs. to Sj, L-ombined with internal treatment, often effeola a 
cure. Where these fail and the symptoms continue troublesome, abla- 
tion of the uvula should be perfonnod. In this operation the uvula, is 
■well drawn out with toreeps, and removed just above the point of junc- 
tion of the mucous membrane with the body of the uvula by means of 
Bcisaors. Uvulotomes have been devised, and are used by some. Tlie 
bleeding may he excessive, but is easily checked. The diet after the 
operation should be liquid or soft. Soothing pir^'les slioiild also he given. 



What is the etiology ? 

This condition occurs chiefly in childhood and adolescence, and is 
rarely seen after the age of twenty. A " lymphatic tcinperanicnt," ac- 
cording to Loewenbere, predisposes to it. Acute and chronic inflamma- 
tions of the nose and pharynx, occurring as sequels to scarlet fever, 
measles, and whooping cough, may give rise to it. 

What are the symptotUB ? 

These con^st in change in voice, with lo^s of resonance, the words 
sounding dull and muffled ; inability to breathe through the nose, there- 
by compelling the patient to breathe through the mouth. The patient, 
as a rule, sleeps with the mouth open and snores loudly. As a result 
there is drooijing of the lower lip, and the face assumes that heavy, 
stupid expression so jmthognomonic of this condition. Senate of hearing 
may be affected, varying Irom slight ringing in the ears to a high degree 
of deafness. The senses of tast« and smell also suffer. The (jatient 
may complain of pain in the occipital or a sensation of pressure in the 
frontal region. In children, if the condition be allowed to progress, the 
patient becomes ansemic ; chest remains flat, undeveloped, and sunken 

The diagnosin is, as a rule, easily made. The history of the case, with 
the characteristic facial expression, ^ds greatly in making a diagnitsis. 
Where examination is possible the growths are readily seen. Where 
this is impoMible, the mdex finger passed into the naso-pharyns will 
confirm the diagnosis. 

What is the treatment of this condition 7 
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sterdam uses his finger-nail to airape away the growth. Lennox-BFOvne 
of LoodoD uses a. curette L-oiiueoted to the finger by menus of a cylitideF, 
which also acta as a finger-shield. Chiari of Vienna uses a cold snare, 
introduced through the anterior narea. This method is effective, and 
haa the advantage of cauang hut little bleeding. Probably in the ma- 
jority of oi)eration8 the post-nasal cutting forcci« are ueed. They con- 
sist of apair of curved forceps with sharp cup-shaped blades at their 
ends. These require to be introduced several times before the groirths 

Fro. 5H 





n aniesthetic. An instm- 
! for the removal of these 
growths ia Gottstein's newly-improved curette. This instrument has s 
curvature specially adapted to the anat- 
Fta. (il, omy of the naso-phai^j'nx, so that there Ib 

no danger of removing or injuring any 
of the structures other than the hvpor- 
trophied pharyngeal tonsil. In perform- 
ing the operation the inatrumcnt is intro- 
duced sideways into the patient's montli, 
passed beneath the soft palate and up 
along the anterior wall of the naao-phar- 
yngeal apace, with the euttinj; edge di- 
rected toward the posterior wall, until the 
vault of the pharynx is reached. The 
physician then places hia left hand behind 
the patient's head in order to hold it securely, depresses the handle of 
the instrument so that the cutting edge is brought directly in front of 
the growth, and with a backward and downward movement of the in- 
stnunent removes it. The advantages are— quickness, no necessity for 
an anssthetic. and thoronghncss, provided the instrument be propertv 
introduced. By reference to Rgs. S9, 60, 61, and 62 the instrument and 
its method of introduction can be seen. 





THE LARYNX. 
ANATOMY OP THE LARYNX. 
Oive the anatomy of the larynx. 

The larynx is silnated between the trachea and base of the tongue. 
It is couposed of curtilageB coDuec-tt.'d by ligaments und meinbranea and 
acted upon by niuBcles. The cartilages are nine in number— three sin- 
gle and three pairs. The single are the thyruid, crit-'uid, and epiglottis ; 
the pairs are two arytenoid, two cartilages of Santorini, and the two car- 
tilaeoB of Wriaherg (Fig. 63). 

The thyroid cartilage consists of two plates united at an acute angle, 
forming a projection known rb the pomum Adami. To the angle are 
atlachei] the vocal cords and the thyro-arytenoid muscles. The superior 
horns are connected with the hyoid bone by the thyrohyoid ligaments 
and the thyro'hyoid membrane. 

The epiglottis ia attached to the upper margin of the thyroid by die 
thyro-epiglottie ligament ; below the thyroid is connected with the cricoid 
c^tilage by the cnoo-thyroid membrane, and to the arytenoids it is united 
by the vocal cords and the thyro-arytenoid muscles. 

The cricoid cartilage, receiving its name from its resemblance to a ring, 
is connected with the thyroid, as seen above, and on it rotate the aryte- 
noids; it also serves fur the attachment of tuuscles. 

The arytenoid cartilages are situated at the back of the lur^'iix. and 
articulate by their bases with facets on the upper and posterior part of 
the cricoid. Each has two processL's— -iirjc, external, the processus mus- 
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cnlaris ; tlie other aoteriur, the processus vocalis, which is vimble thioagh 
the laryngoBCMpe. 

The arytenoid cartilages are connected with the epiglottis by the aiy- 
epiglottic folds, and with the thyroid by the thyro-arytenoid li 




ilage ; E, uptHjt enni u. mid F, lower comu df Ihe thytoiil Mrlilmm. 
I. on ■ Vertical SftUaa of the l^i^nx I EUisI : A^-tBuindeot&e 

IiBi-XDi; D, Tocni oord; C, ventriciilBr liaml: I>, buccuIh* Urjnsii; E,nrjleDoid car- 
tilage; F.criMtd cartllige; li, thyroli) oirlilage; U, eplgloitii ; K, orl<ig-t1i;roId Ug- 
■ment; L, thjro-hyoW nienjbrBiH!. 

The cartilages of 8»ntor!ni nre two Bmall cartilages situated above the 
apices of ihc arytemiids. 

Tlie cartilages of VVrisberc are imlwdded in the ar>--e{ji glottic folds. 
They terminate in two roundel projections above the cartilages of San- 
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The ventricular bands, or false vocal cords, are attaehod in front to 
the thyroid and posteriorly to the arytenoid cartilagee IPijg. 64). 
The vocal i»nis are attached te the thjToid and arytenoid cartilages. 




i 



Fig. ».— Vlewof the Inlenisl MumIbs of the Lsryni (Ellis^ : 1, rrico-thyroideuideMched; 

2, orico-arrtanoidBUB [KstlouB ; .1, crico-irrWnDideiu latenlii ; 4, thyro-iiiTtennldeii*. 

luperficlal part; B. dcpresBor of Ihe epiglotlis ; S, thyro-hjoldeiw, eiit; (t, deeper p'"'' 

of Ihyro-arvlcnoldeiii. 
Fig. 6G.— PomeriorViewoflhe Luj'ni (EIHe); A, Superflrlnl pirt of the irylenoideiui 
mnsde; B, deep putt of the orrtenoldelu; C, cdco-irytenoideua pustlciia. 

They are eoniposed of yellow claatic tisaue covered with mucous mcm- 

The ventricles of Moreatiii are two pockets aitiialed ip the side wiillp 
of the larynx between the true imd false vocal cords. 
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The soGculus laiTDgie ia 
the inner surfatie of the 
The muscles are — 
. The aiiuD-ar;tenoidei postici, the ahductors of the vocal cords. 
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T. The cnco-thyroi<lei diaw the cricoid upward [its anterior part), 
thus producing tension of the cords. 

VI. The ary-epigiottici tend to bring the tips of the arytenoid carti- 
kges togiitLer and make the epiglottis curve inward at its edges. 

The arteries are the laryngeal Dranches from the superior and inferior 
thvroid. 

!rhe nerves are the superior laryngeal and the inferior or recurrent 
laryngeal, both branches of the pneutnogastric, with a fewfilamentslroin 
the sympathetic. 

The raucous niembrane is continuous with that lining the mouth and 
Ihephannx, and the epithelium is of the ciliated variety. 

Tiie chief physiological formation ia the production of voice; it also 
has duties in reference to deelutition and respiration. 

By reference to Figs. 67 and G8 the larynx is seen during respiration 
and phoDation. 

LABTWaOSOOPT. 



Laryiigotecopy is the 




are required— 1st, a laryngeal mirror {Fig. 99) ; 2d, a head reflector (Rg. 
70); 3d, light 

In making a laiyngeal examination the patient is directed to hold ont 
his tongue, which is grasped by tneans of a towel or handkerchief be- 
tween the thumb and index fingers. The laryngeal mirror is then held 
over the light and warmed, so as to prevent the condensation of moisture 
upon its reflecting surface. It ia then introduced into the mouth, and as 
soon as the uvula is reached the back of the mirror is placed against it, 
and it is pushed upward and backward, and llie Imnille of the mirror 
12— Eje. 
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gently depressed. By directing the patient to say "ah" or "eh" the 
epiglottis la raised, and a view of the laryns with the vocal cords is ob- 
tained, liy reference to Fig. 71 the laryngeal min'or is seen hold in the 
correct position, whilst Fig. 72 shows the mirror incorrectly held. 




What are the obstacles to a laryngoscopic examination 7 

1, a short frsBDum UngoEe 2 an unmanageable tongue 3 hypeav 
trophy of the tonsils ; 4, elongation of the uvula "> a faulty intTodnc- 
tion of the mirror on the nurt of the phjaician 6 an nverhnngmg epi- 
glottis; and T, an irritable or sensitive pharynx llie latter can oe 
overcome by painting iKe parts with a 4 per cent, solution of cooune, 
administration of briraiide of potassium, or gargling with ice-water. 

INFLAMMATIONS OP THB LABTNX. 
Give the etiologr of acnte laryngitis. 

Cold, sudden chnnRes of (eniperature, inhalation of damp (ur, wet 
fret, etc.. may all give ri.w ' .. i .■ . ■ ■.-.»._ 

t infreijucntly in clcrgyii 
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'apora 
of tobacco and alcohol. 



Luyngeal Mirror in position. dlsptajlLg the UryBgea] injagB (Cohan). 

may caiise an attack. It is oft«D seen as a complication of meaBles, 
■variola, typhoid anil searlet fever. Tubercular and eyphilitic individ- 
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n more often than women, and 



What is the pathology? 

There are hypenemia, swelling- and an increased and changed secretion. 
These vary in tlieir iutenaity as well as in their extent. The catarrh may 
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confine itself to different portions, such as the entrance of the larynx, 
the interaiytenoid space, etc., or it may affect the entire larynx. There 



may be loss uf epithelium, whiuh rarely advances i 
The secretion is at first slight ; Inter it becomes increased ii 
gelatinous, transparent, or grayish-yellow in color. 



ulceration, 
quantity a) 



L 
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What are tiie symirtoma ? 

Acute larynj^tis may occur without any prodromal symptoms, or be 

£ receded by a slight chill, followed by Bome febrile disturbances. The 
ntt Ri/mptuais expiirieiiccd by the patient are a sensation of pressure and 
diynesB and a feeling of soreness. Cou^h is at first slight and diy, but 
becomes trouble«jme, owing to tlie exertions to elear the throat When 
exudation occurs, it becomes loose. In uliildrca cough \& mure severe. 
The voice may be but eligbtly changed, but in most cases is usually rough 
and dee|) in quality. Difficulty of breathing is rare in odultSj but in 
cliiliiren it is marked and olten assumes a serious nature. Pain iSj aa u 
rule, never severe, but there is a feeling of soreness. Expectoration is 
a.t first slight, of a mucous nature, and clear ; later it becomes more jiro- 
fuse and yellowish. Swallowinp is not painful unless the epiglottis or 
pharynx becomes involved. The laryngoscopic appearances vaiy ac- 
cording to the severity and extent of the inflammation. When this is 
slight, hypersemia of the mucous membrane ia seen, involving different 
portions of the larynx or the entire laiynx. Swelling is present in some 
cases, and alight erosions may be seen, though true ulceration is rare. 

Wliat is the diagnosis? 

The dlagTioais is easy, except perhaps in the case of young children, 
when the use of the laryngoscopie mirror is difficult. 

What is the prognosis? 

The prognosis is generally favorable ; when neglected it may become 
chronic. 

What is the treatment of acute laiyngltis? 

At the be(,'in"inK uf 'be attack a dose of calomel may be given ; 
eipeetoranta are also recommended. Locally steam inhalalions are ser- 
viceable. The following has been found useful : 

K. Menthol, Sss; 

Tinct. bcnz. CO., %]. — M. 
Sig. A teaspoonftil to a pint of boiling water, and inhale. 

In children the inhalation of steam from a kettle is recommended. 
Applications tu the 'larynx iiLould be avoided and children should be 
kept in-doots. Culd applied to the neck, or poultices, may be advised. 

Give the etiology of acute cedema of the larynx. 

Acute" uedema of the larynx may be primary or secondary. It occura 
IVequeritlydiiriDg the course of an acute laryngeal catarrh. It may occur 
ns a secondary affection in other forms of inflammation of the larynx, 
siich as syphilis, tuberculosis, peni'bondTitis, in the laryngeal affections 
of diphtheria and the various exanthemata, in parotitis, m inflammations 
(if the thyroid and cervical glands, and even the tflnsils. It is seen in 
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.„i acute inflammation of tlie larynx lesulting from bums, wounds, 
I Bcalds, and other iiOurieH. By some it h said to occur as a complication 

of Blight's disease. Anions p«!(liBpoamg causes may be mentioned a low 
I state of health and bodily iatjgue. 

I CHve its pathology. 

I (Edema of the latynx shows itself anatomically as a yellowish -white 

I'.BWeliing (occasionally reddish). It occurs most frequenlly in the upper 

■ portions of the larynx ; the epigjotfjs, the ary-epiglottie folds, in the taJae 

E ^Tocal cords, in the mucous mcnibranc of the arytenoid cartilages (seldom 

I on the vocal cords) ; and consists of a transudatiun into the subuiueosa, 

which is usually serous, sero-purulent, or sanguineous. The histological 

appearances show distension of the muscles and the areolar IJssuc by the 

exudation. 

What are the symptoms 7 

The chief symptom is dyspnoea, which at first is parosysmal. As the 
cedema advances both expir.LtioQ and inspimtion are interfered with; 
the dyspnoea becomes extreme, cyanosis develops, the eyehaUs protrude, 
and the pulse becomes small and feeble. The voice is not affected to a 
marked degree. Cough may be present, but is usually due to efforts to 
clear the throat. Deglutition is painful, especially when the epiglottis 
is involved. _ With the laryngoscope the tedema ia easily recognized. 
The epiglottis has the appearance of a scmi-trausparent body or showa 
swellings pressed against each other. Where acute inflammation ie 
presentcapillaiyimectionisseeD. The swellings uf the ary-epiglottic folds 
are egg-shaped. They often prevent a view of the lower portion of the 
laiynx. When the (edema is subglottic, two transparent swellings are 
seen apparently springing from the under surface of the vocal cords. 
What is the prognosis ? 

The progiioiiM is, as a rule, bad, except, perhaps, where the cedema is 
partial. 
What is the treatment of acute oadema of the larynx ? 

Ice administered externally and inlt^riially, application of leeches, are 
measures which should be tried. When these fail, scarification should 
he performed by aid of the laryngoscope. Where this fails to give re- 
lief^ tracheotomy then become ueccssary. 

Oiva the etiology of chronic laryngitis. 

It is of^en the sequel of an acute larj-ngitis. It oecura iu teachers, 
clergymen, singers, etc. , and especially in those who do not know how to 
use the voice. Tliose who live in an impure atmosphere are subject to 
this affection. The excessive use of tolmi'co and alcohol is a frequent 
cause of chronic laryngitis. In the case of iilr'tiliolic individuals who are 
saffering from chronic pharyngitis it is doubtless ilic result of aocm 
ladon of mucus, which, dropping during' sloeji from the pharsmx into 
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^B larynx, nets up irritation. An eloagat^il uvula, by irritating the entrance 

^H of the larynx and epiglottis, is said to be a fre(|uetit cause. In boys con- 

^1 tinned use of the \ouiS when it ia uhanging ollen results ir - -^—--- 
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luryngitiB. It ia a frequent complicatian of the various exanthemata, 
and is present in sypiiilis and tuberculosis. It is most freciucnt among 
adults, and more comwoa in nialea than females. 
Give itB p&thology. 

There is dilatation of the vessels, hypertrophy of the mucous mem- 
brane, and a changed secretion. The mucous membrane is thickened, 
uneven, rough, and otlen covered with granulations. In some cases, 
where the affection has eiiated for some time, there is hyperplasia of 
connective tissue. The secretion is traosparent, grayish, or mui:o-puni- 
lent ; sometimes it is dried in crusts. Erosions are often present, but 
true ulueration is rare. 
What are the Bymptoma ? 

The subjective symploms are oflen slight P^n is, as a rule, rare, 
except af)«r VDcat exertion. Instead, (here isollen a sense of conatrietion 
present, or the sensation as if a foreign body were in the throat. The 
voice is changed. Hoarseness is present, varying with the degree of in- 
flammation. Aphonia not infre([uent]r occurs after continued use of the 
voice. _ Cough may be absent, unless there is bronebial catjirrh. Kespi- 
ration ia, as a rule, not aflected. The secretion is siiauty, grayish-while, 
and is often espectorated in the form of hard crusts. 

What iB Been on larysgoscopic examination 7 

The laryngoseopic examination shows hypencmia and swelling, which 
vary according to the intensity and extent of the inflammation. The 
hypersemia may affect the mucous membrane of the larynx in its en- 
tirety or he confined ta individual portions. The same can be awd of 
the swelling. It seldom affects the whole larynx. The epiglottis is oft«n 
thickened, esnecially in topers. Sometimes the false voeal cords are 
swollen to sueh a degree that very little can he seen of the true cords, 
and ofVen the false cords meet during j)honation, so that the voice has a 
hoarse sound. When swelling extstfi in the interarytenoid (tpace it utten 
prevents the complete closure of the glottis^ and tberehy also the move- 
ment of the eorda Lewin states that a thickening^ of the ary-epi^'lottic 
folds is often observed in preachers. Turck describes a roughened a[>- 
pearance of the conis, which he designates as ehorditis tuberosa. iSe- 
crotion is seen in the form of smalT pellets or forming small bridges 
which extend from one cord te the other, and motility may be disturbed, 
Krosions are ofi^u seen, especially in the vocal cords and in the arytenoid 

Qivs the dlagnoais. 

A thorough laiyiigoscopie 

diagiiom can he made. 
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prosent for Home time there should be a careful examination of the Innga, 
as well as an inqairy eoncerniiig the family hiatorj- and the general eon- 
dition of the patient 

What Is the prognosla ? 

Chronic larj-npitia rarely terminates fatally. A cure may be often 
effected by persislcnt treatment and an avoidance of those causes which 
tend to keep up the eondition. 

What is the treatment of chronic laxyugitiB 7 

The trailiiietit consists chiefly in local applications to the larynx in the 
form of spray, powder, or applied by means of a brush or cotton-appli- 
cator. One of the best solutions is that of the chloride of zinc, in the 
strength of from 10-30 gK. to tho ounce. Mackenzie recommends its 
application in the following manner: It should be made daily for the 
first seven days, on alternate days during the second and thira weeks, 
twice in the fourth week, and so on at gradually increasing internals 
until a cure is effected. Nitrate of silver, applied by means of a brush 
or cotton-applicator, is also recommended in solution from 4 to 10 per 
cent Besides these are recommended iron, alum, ainci sulph,, etc 
Spray Inhalatious of tAnnin, 1-5 gr., chloride of zinc, 2-IU gr.. are of\«n 
useful. Steam inhalations of benzoin, pine oil, creasote, are beneGciaL 
The ceneral health of the patient should also receive attention. Where 
the disease is the result of a pharyngitis or nasal troable, these should 
first receive treatment. Enlarged tonsils and obstructions in the nasal 
passages should all be removed. Over-eserlion in those compelled to 
use the voice should be avoided, and as much rest, as possible given to 
the voice during treatment. Application of wet compresses and the 
painting of the thyroid cartilage with tincture of iodine are recom- 
mended by Lennos- Browne. 

TUBERCULAR LARYNQITIS. 
QItb the etlologr of tuberculous laryngitis. 

It is usually a secondary manifestation of tuberculosis of the lungs. 
Whether it ever occurs as a primal? affection is still a disputed question. 
A low state of vitality is a predisposing cause. It occurs more fre- 
quently in men than in women, and usually between the ages of twenty 
and forty, 

(Hve, briefl?, the pathology. 

The first stage in the process is that of infiltration and swelling. This 
is, RS a rule, situatcil in the interarytenoid space, on the coverings of one 
,or both of the arj'tennid cartilages and on the corrt'^ijionding aiy-e|H- 
^lottic fold, less frequently on the epiglottis. The ."welling is seen to oon- 
Hist microacopicall^ of a ('(diular infiltration into the subepithelial or enb- 
mucous cellular tissue, which is found to be miulc up of more or lees 
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ribed tnliereles, consisting each of nndci, detrituB, {riant-cellg, and 
lencocytes. The gtandu become cban^ed, either tlirnu^li un extension to 
them of the tubercular process or primarily through inflammation. A 
Bection of a blood-vesBel shows an accumulation of round cells. As soon 
as the tubercular infiltration has reached the lowest boundarj' of the epi- 
thelial layer, this becomes lifted off from the basal membrane : perfora- 
tion ensues, which soon advances to ulceration, forming the typical tuber- 
ciUoua ulcer. Caries and necrosis of the cartilages not infrequently take 
place, and new growths liavo been observed accompanying tuberculous 
laryngitis. 

"What are the BTmptonis ? 

The jBtient, as a rule, in the beginning complains of peculiar sensa- 
tions in the throat ; the voice is easily tired and there is a, tendency to 
hoaiseneas, or aphonia may be present. Difficulty of swallowing is not 
always present, but where the epiglottis becomes involved or the ary- 
tenoids, then swallowing becomes very painful. Cough is usually a con- 
stant symptom, and is often very distressing. Shortness of brcatbing 
is occasioned by the lung affection, but where swelling leads to loss of 
mobility and the cords become thickened and ulcerated, then dyspnoea 
may ensue, 

"Wliat me the laryngoscopic appearancea ? 

The larynffoscopic appearances show in the early stage aniemia of the 
mucous membrane. Wlien the process has farther advanced, infiltratioa 
is seen, which is most frequently situated in the interarytenoid space, 
nest to this on the false vocal cords and arytenoid cartilages, and less 
frequently on the vocal cords, the ary-epiglottic ligament, and the epi- 
glottis, when, the arytenoid eartiln^'es are affected, they appear as 
pyrifonn swellings (see Fig. 1, Plate II. ), and when infUtration of the 
eiiiglottis is ijresent. tt loses its form, assuming a turban-like shape. 
When ulceration is seen it presents a worm-eaten, carious appearance. 
Paralysis of one or both vocal cords is often seen, and secretion is pres- 
ent, which is altered, being mucopurulent in character, (See Fig. 2, 
Plate II.) 

Wliat is the prognosis? 

The prof/iiosis is unfavomble, though curea have been reported. The 
most that can be hoped for is to check the progress of the disease and 
alleviate the symptoms. 

Oive the treatment of tubercular laryngitis. 

The fyenhneiit should he lioth constitutional and local. Appropriate 
internal remedies, sucli as the hypophospliit^, cod-liver oil, creasote, 
etc., should be adininislered. The food should be nourishing, bland 
in quality, and non-irrilatjng. Loeally, steam inhalations of creasote, 
pine oil, and the compound tincture of benzoin are of service. Scarifi- 
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cation ia ToconiiuGnded by some and condemned by otbers. The insuf- 
flation of iodoform is advocated hySehniizler-Kiauae of Berlin, whoalao 
B4viBes the use of applii^ttions of Icictic acid to ulcerations situated on 
tlio posterior portion ot tlie laryas. A. 20 per cent, solution of menthol 
in ofive oil is recommended hy Rosenberg. The use of apraj's has also 
been found useful. Cocaine in a 3 per cent, solution, applied before 
eatjng, is useftil for alleviation of the pain. When deglutition becomes 
impossible, Dekvan's alimentalion-bottle may be employed. When the 
dyspnrea becomes extreme, tracheotomy can be performed. 

SYPHILITIO LAHYNOITIS. 
Give the etiology. 

It may occur as a secondary manifestation of syphilis in Irom a few 
weeks or months to two years after the primary infection. As a tertiary 
inanifesta.tion it may oeour in from three to thirty years afler. It is aaid 
to be more frequent in men than in women. 

Give the pathologr. 

In the secondary form hyperasmia may be present, complicated with 
idceratious or coDdylomuta. In the tertiary form bypenemia is the 
first manifestation, followed by progressive ulceration. The cartilages 
may become involved, and stenosis is not of infrequent occurrence aa Sie 
result of dcatricial contraction. 

What are tiie Bymptome? 

In secondary syphilis b.ypcrfBmia with ulcerations or mucous patches 
is frequently observed. The voice is uamlly impaired, and may be 
completely lost, but soon returns. DifGcultiee of breathing are not, as a 
rule, present. Cough is not a prominent symptom, and is usually due 
to an effort to clear away the espectoration. 

On inspection with the laryngoscope congestion is notioed, and more 
eepeoially the ulcerations of the vocal cords. (See Pig. 3, Plate II,) 
When mucous patches exist, the;? are seen most fiwiuently on the 
ventricular bands, the interarytenoid space, and the epiglottis. Con- 
dylomata are sometimes seen. The secretion is scanty. 

In tlie tertiary form ulcerations, aa a rule, begin in the epiglottis, and 
differ Irom the secondary ulcerations in that they are deep, covered with 
a whitish-yellow eoatinK with elevated margins, and surrounded by an 
inflammatory areola. When the ulcerative process involves the oartl- 
la^cos, necrosis is the result. If the blood-vessels become affected, hem- 
orrhage may ensue. 

What IB tiia prognosis? 

In Meeondury atagoa the prognmin is favorable. In the tertiary stave 
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prognosis is also fiivomhle if seen early, though death may resm 
' of the larynx or liemorrliuge. 
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Wliat is tbe treatment 7 

In ihe secondary form internal administration of mercury is indicated. 
Ijocdiy, ustringents of nitrate of silver and thlonde of ziuc are aervice- 
able. Where there is ulceration or when condylomata aie present, iodidfa 
of potaBsiuiD; with or without mercury, ma^ be given. 

In the tertiajy stage menurial inuDction is recommended, followed by 
tbe administration of iodide of potassium. Loral applications should 
not be neglected. Where ulceration osisle, nitrate of silver should be 
applied. lodofurm is also recomuieuded. When cedema is imuiiueut 
tracheotomy is necessary. Where stenosis dccutb as the result of cica- 
trization, dilatation by means of Schoetter's tulles or those of O'Dwyer 
should he resorted to. Tracheotomy, however, often becomes necessaiy. 

NEUROSES OF THE LARYNX. 
Describe, faiiefly, the effects of lesions of the superior and recur- 
rent laryngeal nerves, and give some of the causes. 
When a lesion of the superior laiyngeal nerve exists, there is some loss 
of sensation, the epiglottis can only be partially closed, the voice is hoarse 
and easily fatigued. Lesions of both neires cause paralysis of the thyro- 
cricoid, thyro-epi glottic, and ary-ejiielottic muscles m the lateral half of 
the krjy'UE. Aneurism, tumors of the pharynx, or enlarged glands may 
cause impairment of the fiinction of the superior laryngeal nerve. It 
also occurs as a ser|nel of diphtheria. Lesions of the recurrent laryngeal 
nerve are the most frequent causes of paralysis of the larynic. Aneu- 
risms, pressure &om bronchial glands, and mediastinal growths may 
cause impairment of the recurrent laryngeal nerve, as may also enlarge- 
ment of the thyroid gland. The effects are paralysis of all the muscles 
supplied hy this nerve. 

Mention other causes -which may bring abont paralysis of the 
larsmgeal muscle a. 

All iiifliimuiatory iiindition of the muscular sulKitanee residting from 
an inflammation of the larynx, atrophy or degeneration of the muscles, 
and various other conditions, such as anicmia, syphilis, rheumatism, and 
general poisoning by means of various dru^s, may be mentioned as fac- 
tors in tne causation of motor paralysis. 

TVeatment of these forms consists in treating any catarrhal condition 
of the nose, pharynx, or larynx which may exist, and iu the administra- 
Uon of Umics and faradization. 

(Hve a brief account of the paralysis of abduction. 

Iliis consists in paralysis of one or Ixith of the posterior crico-aryte- 
noid mnscles. BHiilt^r-il paralysis is a serious affection, but is rare. As 
to its causation, cases have been reported occurring after typhoid fever, 
pneumonia, and erysipelas. New growths, aneurisms, by pressure upon 
both recurreuts, may produce bilateral paralysis. The voiee usually re- 
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mains nnimpaired, but may be elightly boarse. Hespiration is serioiuSy 
intt^rfbred mlh, being DoiBj[ during inspiration, snd sufTocation is U^fl 
to take plaoe. Expiration is normal. In unilalenil paralysis tlie vocal 
cord is seen by aid of the laryngoscope to remain in the median line. 
The subjective sj-mptoms are, as a rule, slight. The voice ia rough and 
harsh in tone. Difficulty of breathing ia not so marked in this as in the 
bilateral form on exertjon ; however, dyspnoia is ol^n experienced. Uni- 
lateral paralysis may be due to a lesion of the pneumogaatrie, tn aneu- 
rism, enlarged bronchial glands, and hypertrophy of the thyroid glauiL 

In the bilateral form, to relieve the eitreme dyapnoia, tracheotomy 
ofb;n becomes necessiiry. In the unilateral form, where there csistg any 
pathological conditions, snch as enlarged elands, etc., appropriate ireal- 
nient should be given. Faradization may oe tried. 

Describe paralysis of adduction. 



This CI _ 

may be bilateral o 
and often occi 

Fig. 73. 




I paralysis of the lateral crieo-arytenoid muscles. It 
ur unilateral. The biiuteral form is due tu nntemia, 
s where there are great bodily weakness and hysteria. 
It may occur in women sufferiuig from amenorrhceu 
or dysmeuorrhcea- In this condition the voice is luM 
and the vocal cords in phonatiuu do not approach 
the median line. 

Frogiwsis ia favorable. 

The vnihilfral paralysis may bo due to cbronio 
poisoning from leaj and diphtheria: it may be 
the result of cerebral disease, cold, or muscular 
strain. It is met with after small-pox, constitu- 
tional syphilis, and in phthisis. 

The si/mplmiiK present are loss of voice or 
hoarseness. With the laiyngoaoope the eord af- 
fected is seen to remain in the cadaveric position, 
and does not move. 

Pi-ognmit. is iavorahle when the cause is local in 
its origin. 

Tri.iilment of both forms consists in faradization, 
general tonics, and the administration of strychnine. 

Describe paralyslB of the sphincters or tensors. 

This consists in paralysis of the thj-ro-arytenoidei, caused by over-ex- 
crtion of the voice, improper use of the voice, or hysteria. By the 
laryngoscope decreased approximation is seen to exist, and the cordsap- 
peor thinner than normal 

What other forms of paraljrsia may exist 7 
Paralysis proper of the arytenoideus or aa the result of catarrh. 
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BENIGN TUMORS OF THE LARYNX. 

2 the etiology. 

^yjeraemia, catarrh, and the inhalation of certain irritating vapors 
^^ve rise to the formation of a new-growth in the larynx. Constant 
^OT the voice, as also syphilis, may be mentioned as predisposing 
l^es. These tumors occur usually in adults, and are more frequent 
^ales than in females. 



•mt are the symptoms ? 

Hie syrrmtoms YBTy with the size, situation, and consistency of the 

irik. The voice is, as a rule, impaired. Double voice is said to oc- 

in a certain proportion of cases, especially if the growth be small 

-<pocea is only present when the growth is of so large a size that it 

-irferes with respiration. Cough may be present, and is usually due 
desire to clear the throat. Pain, as a rule, is absent, nor is there 

^ difficulty in swaUowing unless the growth be situated on the epi- 
tis. 

jvt are the growths usually met with ? 

'ktpillomata, fibromata, angiomata, myxomata, and cysts. (See Figs. 
od 6, Plate II.) 

At is the treatment of benign growths in the larsniz ? 

laey should be either destroyed by means of caustics or removed. 
istrcs should only be employed where the growth is of small size. 
these, nitrate of silver, chromic acid, and the galvano-cautery are the 
3 chiefly recommended. For their removal forceps are generally 
d. Mackenzie's forceps (Fig. 74) and Schroetter's are effective for 

Fig. 74. 




Mackenzie's Laryngeal Forceps. 



iS purpose. Where the growth is situated on the epiglottis, Jarvis's 
are may be employed. 
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MALIGNANT GROWTHS IN THE LARYNX. 
Wliat OTB the malignant growths which occur in the larynx ? 

Siirconiii and carcinoma. 

What are the symptoms? 

Hoarseness with severe pain, difGoulty in awallowing, and diBturb- 
ancea in respiration as the ^wth increaseB in Bine. When ulcerjtion 
occurs, paiD bceomeB more intense and hemorrhage may occur. The 
breath has a footid odor. The laiyn^oscopic appearances vary. Sur- 
coma often resemblea a papilloma or fibroma. In carcinoma when the 
growth is an epithelioma it has a grayish-red color; ulceration is pres- 
ent, surrounded by vegetations, which Boon break down to become in 
turn ulcerated. In encephaloid cancer vegetations are seen on the aur- 
ikce of the ulcer. Scirrhua is hard to the touch at first, but soon 
becomes inflamed and ulcerates. 

What is the treatment of malignant growths of the larynx ? 

Attemnts afc endnlaiynpeal removal arc rGconimeTided by some, con- 
demned by others. Exciaion of the larynx, total or partial, has met 
with some success, as has also thyrolomy, followed by removal of the 
growth. Tracheotomy often prolongs the life of the patient. Cocaine, 
4 per cent, solution, and iusumations of morphia, gr. i-i, for the relief 
of pain are often useful. 

SUCCESSFUL CASES ALIVE AFTER TIIEEE YEAE9. 



1. DEed * years altor operation, of cerebral opoploij 



1. Well 3i years aftor nperatioD. 

2. " 4 " " 

4. Died 5 " " of oerobral apoplexy, 

;. Well 3i yeara after operatioi 
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DEATHS DUE TO OPERATIONS FOH INTSINSIC CAECINOMA , 
(IMMEDUTE). 

Cases. Deatha. 

Thjrotomy 28 3 

Partial eicision 23 7 

Total eiciaion 51 IG 

102 (iperaliona. 26 deatlis. 

CAUSES OP DEATH. 

Accident 1 

Hemorrhage 1 

Paralyais of heftrt 3 

EihaUBtioQ 3 

Pleurisy 1 

Pneamonisi, brancho-pneomonia, pleura- pneumonia. 6 

Not aavertaiiied 3 

Total 'x 

FOREIGN BODIES IN THE LARYNX. 

What are the foreign bodies found in the larynx? Qive tho ! 
treatment. 

Vnriotis articles of food, such as Gsh-bones, pieces of meat and bread; 
tiea buttons, pios, etc, often find their way into the larynx. 

The ^mpfoms they give rise to are violent attacks of coughing, and 
when not dislodged, and the body is of targe size, the face becomes livid, 
with protj-usion of the eyeballs, and even unconBciousnese may ensue. 
"" the body is of such size as to prevent the entrance of air into the 
lungs, suffocation ensues, and the patient dies in a very short space of 
time. When the foreign body is small, the above symptoms do not I 
thow themselves, but instead hts of coughing. 
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Seilar'a UdItbihiI Tube.fliToepa and GnDtottse. 

The treatment consists in their removal by Mactenzie's, SeilerV u 
Sehroetter's forceps, cocaine havinp been firet Miplied. (Fig. 6, Plat 
H., shows pin imbedded in posterior portion oi the right cord.) 
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THE NOSE AND ITS DISEASES. 



ANATOMY OP THE NOSE. 

Describe tbe external nose. 

The external nose is made up of two portions— a bony and a cartdlag- 
inouB porlJon. It is covered ejtternaJly by integument, internally by 
mucous membrane, and ia supplied with muscles, blood- vesselB, and 



Name the bones entering into its formation. 

The bones are the two nasal bones and the nasal processes of the 
superior maxillary. 

Name the cartilages. 

The cartiliiires are five in number: two upper, two lower lateral car- 
tilaf;es, and the cartilage of the septum. These are held together by 
means of strong connective tissue, and by the action of muBolea upon 
them the openings of the nose can be dilated or narrowed. Besides these, 
are also found smaller sesamoid cartilages. These are usually imbedded 
in a fibrous mass. 

Describe the integument of the external nose. 

The integument ia rich in sebaceous glands, the contents of which form 
the well-known comedones. It extends inside the nose ae &r as the 
anterior end of the inferior turbinated bones, and at the entrances of the 
nares is covered, chiefly in men, with short, thick hau^. 

Describe the mncons membrane. 

The mucous membrane is pontinuons with the integument estemalljj I 
and with that which lines the nasal fossae with' 

Name the muscles of the external nose. 

Tiie muscles are tlie leviitor alic nasi, depressor alse nasi, levator ajv \ 
nasi propr., and the m. apicis. "" ■ -> ■ 
narrow the openings of the 

(Mve the blood-suppl?. 

The blood-supply is l^imished by the lateralis nasi &om the facial, and 



Tliese by their action dilate o 
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the nasal arteryof the septum from the superior coronary, which snppfiea 
the alx and septum, the sidL-a and duraum being supplied also from the 
nasal branch of the ophthalmiu and the infruorbital. 

Wliat are the nerves ? 

The nerves are branches from the facial, infraorbital, and infratrochlear, 
and from the nasal branch of the ophthalmic. 

How are the nasaJ cavities formed? 

By means of various bones which form an upper wall or roof, a lower 
wall or floor, and an iuteriial and an external wall. 

How is the upper wall or roof fonned ? 

It is formed anteriovlj' by both nasal bones [Fig. 76}, in the middle hy 
the ethmoidal cribriform plate, and posteriorly by the anterior wall of the 
sphenoidal sinus. 
How is the lower wall or floor formed 7 

It is formed by tlie palatal processes of the superior maxilLiry, and by 
the horizontal plates of the palate-bones. The floor is smooth and some- 
what sloping posteriorly. 

How is the inner wall formed? 

Theinnerwall is formed by the septum. Its osseous portion is formed 
by the vomer, by the vertical plate of the ethmoid, by tlie crista palatina 
and crista nasalis antcr; the cartilaginous portion is formed by the car- 
tilago septi, which shows much variation in form. 

How is the external wall formed? 

The estemal wall is formed by the superior maitUary, the perpendic- 
ular portion of the palate-bone, and the pterygoid process of the sphenoid. 

On the external wall are seen several openings which vaiy in size and 
fomi. The most important of these is called the hiatus semilunaris or 
bulla ethmoidalis. This leads into a funnel-shaped cavity, the infundib- 
ulum. The infundibulum in its anterior and upper part stands in con- 
nection with the frontal sinus, and in its lower and posterior portion with 
the maxillary sinus by means of the middle meatus and ostium masillare. 

What Btractures are found on the lateral wall 7 Deacrihe thent. 

The most important structures are the turbinated bodies. These are 
three in number — an inferior, a middle, and a superior. Tlie inferior 
turbinated lies on the inner surface of the upper jaw. It is irregolarif 
curved, and is covered with mucous membrane. On its surface arc some- 
times seen depressions and grooves. The space lying between it and tjk6 
floor of the nose and the septum is called the inferior turbinated spaoe 
or meatus. Under the roof of this space— viz. the inferior turbinated 
body — is situated outwardly and anteriorly a fniall opening, the escretoiy 
opening of the tear-duet. The middle turbinated is a portion of the 
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etbmoid, and is eituu,ted higher and farther back than the infenor tor- 
binated. The space lying between it and the inferior turbinated body 
3 called the middle tiirbiualed apace or meatus. Tlie narrow space 
lying between it and the septum is called the rima olfucloria, wnich 
contaioB in its mucous membrane the endings of the olfactory nerve, 
la the middle turbinated space are situated the openings of the maxil- 
lai7 and frontal sinuses. The superior turbinated, also a portion of the 
ethmoid, is the smallest of the ttirbinat«d bones. The apace between it 
and the middle turbinated is known as the superior turbinated space. 
The several openings of the ethmoidal cells are seen in this space. Be- 
tween the posterior ends of the middle and superior turbitiated bodies is 
situated the foramen spbeno-palatinura. Above the posterior portion 
of the superior turbinated is seen the entmuce into the cavity of the 
sphenoid. 
Describe the mucous membrane of the nasal cavity. 

The muuous membrane is coutiinious nnterioi'ly with the integument 
and posteriorly with the raucous membrane of the pharynx. It coven 
the septum, the turbinated bodies, aiid ainusea. In some places it is so 

Fig. 77. 




intimately connected with the periosteum that it is difficult to separate 
them. The mncous membrane in the upper portion, the reffio olfi 

rift, has columnar epithelii- "^^ ' - '" 

has ciliated and columnar 
and glandf 



epithelium. The lower portion, the regie respiratoria, 
>lamnar epithelium. It is rich in tiervt», blood-venefa. 
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Kame the serves of the nasal cavity. 

■e divided into three sets ; the nerves of seuaibility, nervea 
1, and the nerve of smeU (Fig. 77). The nerves of senBibility 
. . ; chiefly from the first and second branches of the trigeminuB. 
The seuretory nerves arise from the apheno -palatine ganglion. The 
nerve of smell is the oltiictary nerve. 

Hume tiie arteries of tiie nasal cavity. 

The arteries are the anterior and posterior ethmoidal, from the oph- 
thalmic, which supply the ethmoidal cells, fivntal sinuses, and rootof 
the nnse ; the apheno-palntine, from the internal maxilliiry, whioh sup- 
plies the mueous membrane covering the turbinated bones, the mea- 
tuses, and the septiinj ; and the alveolar branch of the internal maxil- 
lary, which supplieathe lining membrane of the antrum. 

What are the veins? 

The veins accompany the arteries, and communicate with the facial 
and ojihthalmic veins. One of these passes through the plate of the 
ethmoid and the foramen caecum into the longitudinal sinus. 

Wliat are the physiological Ainctions of the nose as an organ of 
respiration? 

The inspired air is freed to some extent from dust, (here is a certain 
proportion of moisture added to it, and it is also made warn 

RHINOSCOPY. 

What is rhinoscopy ? 

Ehiniiscopy ix the examination of the nasal cavities, and is dividi 
into anterior and posterior rhinoscopy. 



le^^^ 



L 



(I) A nasal speculum. Various specula have been recommended: 
those chiefly in use are Fi^nkel's, Duplay'a, Charri^re's, Kramer's, and 
Bosworth's. (2) A head mirror. (3) Ton gne -depressor (Turck). (4) 
A small rhinoBcopic mirror. 

What is seen on an examination of the anterior nares ? 

On the iimer side is seen the septum, which ia red in color and which 
may be straight or deviated. On the outer side Is seen a rod-like prom- 
inence, which is the inferior turbinated body. Between this, the floor 
of the nose, and the septum is a space, the inferior turbinated space. 
Above the inferior turbinated is seen the middle turbinated space. Then 
Climes into view the middle turbinated, with the rima olfactoria Ipng 
between it and the septum. Sometimes the superior (urbinuted can be 



The head, of course, muat be tilted 
I view the var' 



How is a posterior ihinoscopic exammation made ? 

The tongue-dGiiressur, held in the left hiud, is introduced into the 
mouth and placed upon the dorsum of the tongue, depressing it as 
gently as possible. The small rhinoacopie muror ia then heated, and in- 
truduued with its refluetiiig surface upward, beneath and huyuiid the soil 
palate. If there be no oustaclea present, a view of the piislerior na.res 
IS then obtained. 

Wliat is seen in a posterior rhinoscopic examination 7 

The parts visible are the posterior margins uf the turbinated bodies 
(Fig. 78), the septum, the orihcea of the Euslachian txtbeB, the grooves of 




BblDMOoiilo Tnuge; 1. lotner 01 . . ... 
mlddlo meatui^ S, «uperlor turbinated bor 
turliliimtel bone; 8, pilar)' Tluen! arlGca or E 
mUlflr-a groove : II, gtaodular tlwius at Che 
posterior suiQica of velum (Sailer). 



It v&ull ot pbarjiu 



What are the obstacles which prsTont an examination of the 
posterior narea 7 How are they overcome 7 
An irritable throat or irriiahility of the fauces. 1'he palate often con- 
tniotfl on introduction of the mirror. To overcome tliis the patient 
should be directed to breathe quietly through his nose. Tin; irritalMli^ 
of the parts may be overcome by brusbiag or spraybg them with a 10 
-*" ~— t solution of cocaine. 
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W Wlutt other instnunents are necessary for examinatioii and 
■ treatment ? 


* A Bouiid made of silver to detwt the I'onMiwfenuy iif the tiarfa. as well 
as new growtlis and foreign bodies ; a cotton-aiiiilicator for ibc appli- 
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)DS iiscd in the treatment of nasa] diseases; 
a brush for application to the poBterior 
3 and vault of the phar 

izer, of which there are a nuL. _ , 

fur the application of medicaoients in 
the form of spray: a hand-aluiuizer.can 
be used or the condenaed-Bpray appara- 
tus; powder-iDsuSators for the insufflo- 
ti()n of rowdere. (Fira, 79 and 80 show 
forma of atomizerB, while Pig. 31 shows 
a powder-insufflator.) 



INFLAMMATIONS OF THE NOSE. 

What is acute rhinitis ? 

It is an at'uifi iLiflamniiitiiiii of the nasal miicoiiH mtmhrane. 
What are the other names usually applied to it ? 

f'old in the huad, aeuto nasal tatnrrh, and cotyi'a- 
What is the etiology of acute rhinitiB? 

Exptffiure to cold, sudden changes of temperature^ iuhalation of dust 
and irritating vapors, such as the vapors of ammonia, chlorine, iodine, 
hydrochloric aeid, etc. It often occurs in iodism. and is sometimes the 
result of sezu&l irritation. It is a constant complication of measles, and 
is often seen with scarlet fever, small-pox. and typhus. In some persona 
there ia a predispcwition to repeated attacka of aeute rhinitis. 

What are the symptoms of acute rhinitis 7 

! may he prodromal la/mplomi preceding the outbreak, lastJng 
several hours or days, aueh aa a sense of fulness in the head, fatigue, 
and an indisposition to work. These are followed by a tickling sensation 
in the nose, sneezing, violent frontal headache, and increased sccretjon. 
These symptoms increase rapidly, the secretion becoming si) profiise that 
the luUient is forced to use his handkerchief continuously. The secre- 
tion IS at first thin, watery, and irritating, owing to the presence of so- 
dium chloride and ammonia. The senses of taste and smell are dimin- 
ished or completely lost, respiration through the nose ia difficult or wholly 
impossible, and the voice assumes a naeal tone. The infiammation may 
Bpread to the conjunctiva through the tear-duct, or to the ear throngh 
the Eustachian tubes. The discharge after two to three days becomes 
thicker, gelatinous, and muco-purulent, and finally becomes normal is 
character again. The obstruction in the nose gradually disappears and 
the senses of taste and smell return. 

The objective changes consist in more or less intense redness of th« 
(uiicoHB membrane and swellinit, which is chiefly diffuse, hut more luarkei] 
on the anterior and posterior rourgins of the inferior turbinated body. 
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Besides these changes, the skin of the nose 

may appear red, ahining, and swollen. The skin of ihc upper Up and 
utrance of the naresis till«ti eroded, sometimeB coveted vritn an eczeoia 
T herpetic vesicles. Where there is complete obstnictiou of tlie nose 
the tongue is drv and fiasured. The seeretiMi amtains innumerable des- 
quamated cyUnarical and ciliated epithelial cells, white btaod-oorouBcles, 
and mucous c«1Ib. OccaEionally red blood, blood-corpuscles, and bacteria 

Wh&t is the conrse of the dlse&se 7 

The course of the disease is from three to eight days ; in severe cases 
it may last fourteen days or even longer. The diseaai 
chronic or result in the development of polypi. 

The complicatioitg that may arise are inffammationa of the neighboring 
cavities, chiefly the frontal sinus ; occasionally empyema of these cavities 
may occur. 

Qive the diagnosiB. 

The <liugnom» is, as a rule, easy, except where the prodromal symp- 
toms are so violent as t« make one suspicious of a more serious affection 
— e. g. acute exanthemata. 

Wha,t is tlie prognosis? 

The prognosis is favorable. A fatal terminatluii is seen only in the 
aged or in very young children. 

Wliat is the treatment of acate rhinitis ? 

The trealm^nt must be both projihykctie and abortive. In thoH_ 
1 to this aiTeetiun an avoidance of the causes that lead to 
saiy. Those who work among chemicals must protect the 
mucous membrane by means of cotton tampons. Where it occurs ai 
symptom of lodism the administration of the iodide should at once 
discontinued. To abort the disease many remedies have been reco.__ 
mended, A Dover's powder at bedtime, followed by a lasative in the 
morning, is usefiil. Hot foot-bathSj diaphoretics, the Turkish bath, are 
all beneficial. The use of menthol in the form of spray is said to abort 
uu acute coryza. It may be used in the following form : 

B. Menthol, ftr. tev; 

Fl. albaline, Sj.— M. 

Sig. To be used in the Kcsson-Rohbins olbalint 

1 a 3 per cent to 10 per cent solution is 

, .he very troublesome symptom of obstruc- 

_. inhalations of tinct. beM. co,, oil of tar, and eucalyptus 

often give relief. 
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Wluit is purulent nasal catarrli ? 

__a acute infliiinmatioii iti which the setretioii is from the beginning 
purulent Id character. 
What are the causes? 

The caiixcs are specific and infectious in their nature. Infection of the 
nose with the seoretion of Ronorrhcea by means of the fingeis or huad- 
kerchief ia a frequent cause._ It occurs iu uew-horn infanta. It also 
occurs in the course of acute infectious diseases, chiefly measles, scarlet 
fever, diphtheria, variola, or m the result of the spreading of a puru- 
'~t catarrh of the coiyunctiva. 
What are the sTmptoms? 

From the beginning of the disease the aeoretion is purulent in 
character, and ia fcetid, cheesy-like, and may be tinged with blood. The 
ekin covering the upper lip and entrances fo the nostrils may be ex- 
coriated. The raucons memtirane is swollen, reddened, and covered with 
superficial ulcerx. 
What is the diagnosis ? 

The di igvoaii n.^ts upon delerniinine one of the abo\e causes. It 
may be confoundi-d with diphthena svphditic catarrh and the catarrh 
produced. h\ irritalion ironi a foreign body 

What is the prognosis? 

The pwtuntts IS faMnble jnly m mfiofa is it Prions VirLous ctini- 
plications, such as purulent inflsmmation of the iieighbonng cavities, 
erysipelas of the face, etc., may arise. 

What is the treatment of purulent nasal catanh? 

The most es^nttul point in the treatmenf is the cleausing of the nose 
by means of the nasal douche. The disinfectAuts recommended are boric 
acid, carbolic actd, and resorcin, and insufflations of nitrate of stiver, 
ahim, iodoform, etc. In children and infants, where the use of the 
nasal douche is impossible and dangerous, the cleansing of the nose by 
means of a small tumpon has been recommended. 

What is simple chronic rhinitis 7 

It is a chronic intiammation of the nasal mucous membrane. 
What is the etiology? 

Kepeated attacks of acute catarrh and the acute catarrh fullowiog 
aoute infectious diseases are the most common causes. Those inhaling 
various organic and inorganic vapors fre<iuently suffer from chronic 
catarrli. Here>lity ia said to have influence iu giving rise to it. It 
sometimes appeals as the result of adenoid vege^tions and enlarged 
tonsils. Sexual e!(cit«ment, pregnancy, menstruation, a gouty or rhen. 
matic diathesis, predispose to it, 
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What are the pathological changes? 

The jiathologiciil diangm arc slight. The chief condition present is 
an encorgement of the erec-tile bodies. The mucous membrane is but 
slightly swollen. The ejjithelial layer appears to undergo no change. 
In the submucous tissues is seen a small amount of ceUular infiltmtiou. 

What are tha symptoms? 

There is an increased irritability of the nasal mucous membraue, as 
shown by a feeling of etifineas in one or both nostrils. This is especially 
seen in a change of atmospheric conditions and when the patient 
assumes a recumbent posture. The patient has repeated attacks of 
sneezing, and is constantly catching cold. There is dilatation, which is 
recogniaablc on inspection by a puffy condition of tlie turbinated bodies. 
This condition ia distinguished Irom true hypertrophy by making use of 
the probe, when the swelling is seen to collapse. On the application of 
cold or cocaine ihe same change takes place. The secretion varies as to 

Suantity and quality. At first it is thin, but gradually becomes thicker. 
t may be profuse or scanty as to quantity. The color is dirty white, 
yellowish, or greenish. It is oilen seen dried in cnisls at the nasal 
septum and on the anterior ends of the turbinated bodies. If ex- 
amined by the microscope, the secretion is seen to contain leucocytes, 
some blood-cells, degenerated epithelium, and micrococci of various 

What are the rhinoscopic appearances? 

The rhinoscopic appearances show a reddening of the mucous mem- 
brane, which may be difTused or localized ; swelling, which is present in 
varying degrees, and a secretion showing a variation in character and 
quantity. Slight erosions are also sometimes seen. 

What are the complications 7 

Clinjnic catarrh of the naso-pharyngeal space, with or without hyper- 
trophy of Luschka's tonsil, is a frequent f[«»7;/rf«(wi(. Hj-pertrophy of 
the tonsils, granular pharyngitis, inflammatinn of the ueighDoring 
cavities of the Eustachian tubes and of the middle ear, are often found 
in connection with chronic rhinitis. Frequent sequels are the develop- 
ment of mjsomalous and fibrous growths. 

What is the prognosis? 

Tlie prngiinsis of simple ehrunic rhinitis is, as a rule, good. 

What is the treatment of simple chronic rhinitis? 

If there be any diatheses present, such as the gouty, rheumatic, or 
tuberculous, these should receive fretimnit. The general healtli should 
receive attention. Hygienic treatment, such as the care of the skin 
and the use of proper clothing, should not be neglected. The first step 
in the local treatment consists in a thorough cleansing of the paris by 
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. Acid, uarbol., 
8cid. biearb., 
Sod. bibar., 
Glycerin., 
AquBj, 



i. ad Fiv 



~M. 



After the 
applied. Tl 



g of the parts the remedy selected should then he 
le done by means of a spray when tised in solution, 

_. . . fflator wLeu the powder i» used, or by means of a 

cuttun probe dipped in a. solution and opplied to the parts. The rem- 
ediea recommeuded are insufflations of nitrate of silver, aolutiona of 
iodide or snlphate of zinc, and sulphocarbulatfi of zinc, gr. v to ^. 
The following prescription has been recommended : 

B. ludint cryat,, 

zfnciiiid^d.V' 
Zinci carbokt., 
Ijisterine, 



Aqll 



led in the foiin of spray. 



The following can be applied by means of the cotton-applicator : 



H. lodini, 

Potiiss. iodid., 
Glyuerinfe, 



gr. viy ; 



What is chronic hypertrophic rhinitis ? 

Ft is II chronie liy|iLTlri)phio inflammation of the nasal mucoua 

IWh&t is the etiology 7 
It is usually the sequel of a long-continoed chronic rhinitis, or occurs 
as the result of repeated attacks of nuutu rhinitis. 
; 
« 
; 



What is the patholo^ry? 
There is an increase in the 

sometimes fatty deaeneration. ^ 

epithelial cells, and there is formation of connective tJssue. Aceordiiig 
joua, the walls of llic venous sinoscs become thickened, owing to 



epithelial cells, with desquamation and 
Tile mucosa becomes covered with young 



INFLAMMATIONS. 



&a fonnation of eonnecttve tissue. New blood-vessels are also fonnecl, 
whilst the glands and their opeainp are filled with proliferating cells. 
[There is a secreUon, which may be watery or thick. It contains mucin 
and is muco-purulent. It dries easily, and forms crusts on the walla of 
the naeiil cavities. 
What are the Bymptoms ? 

The chief eymptom is obstruction to the nasal respiration. This ma? 
be temjjoraiy or permanent. If it pereist, the fiice assumes the peculiar 
eicpre^ion L^aracteristic of mouth-breathers. As a result, the tongue 
becomes dry and coated. The sense of smell is diminished, and tlicre 
may be complete anosmia. The voice assumes a nasal twang. Sleep is 
ol^n restless. Disturbances in hearing are present, and can vary from 
simple buKzing to severe inflammation of the middle ear. There is an 
increase of secretion. Mucus ofl«a accumulates in the post-nasal cavity 
during the night and drops into the throat. This gives rise to a chok- 
ing sensation, congbj and may even induce vomiting. As a result, the 
pharynx becomes affected. Epistasis is often present. Besides these, 
the patient often experiences a sensation of pressure in the frontal 
region, and feels indisposed to work, and ofl«n has a sensation of itch- 
ing and burning in the nose. 
What are the rhinoscopic appearances ? 

Anteriorly, the membrane appears normal in some cases, in other ci 

Fig. 82, 




red (Fig. S2). The inferior turbinated is seen swollen, andoftt 
ttgainat tbe septum. Ulcerations are aomelimea seen. 
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there is sweUing of tlie posterior eade of the middle and inferior tru^ii- 
uted. This is ospccially noticeablo in the lower turbinated. The awell- 
ing may be very red or wliitiah, or may present an ai){)earaQue wliich by 
e has been called mulberry-like, aud by others raspberry-liite. 

What is the diagnosis ? 

Tlie diiigrLoscii is ius a rule easy. It ia distinguished from the simplt- 
form by the use of the probe and oocaine., aa has aheady been deacribed. 
What is the prognoBis ? 

The pTognosk is, aa a rule, Rood, The patient can always be relieved 
of his chief and most troublesome symptoms— namely, those doe to 
obstruction. 

What is the treatment of chionic hypertrophic rhinitis 7 

The Irailmenl ctiTiaiats iu the reduction of the liypertrophied tisaue. 
This ia effected by means of acids, the gal vano -cautery, or the snure. 

The acida used are usually the nitrio and chromic. In the use of nitric 
aoid great care should be observed, as it is very powerfiil and destmctire 
in its action. It is best applied by means of a cotlon-applicator. Only a 
small surface should be cauterized at a time, and aflsr its application a 
saturated solution of bicarbonate of soda should be used to neutraltKc the 
lalion and to relieve the pain. 

Chromic acid is less dangerous than nitric, and is the acid most eom- 
raonly used. In using it a crystal is slightly heated on the end of a 
probe and a^iplied to the surface to be cauterized. This is icillowed, as 
m the case with nitric acid, by an application of a saturated solution of 
bicarbonate of soda. Before the cuuterizatjon the parts should be thor- 
oughly cleansed. 

The galvano-cautery is another means forreJucinghypertrophied tissue 
in the nime. Cocaine in a solation of from 4 to 10 per cent, should first 
be apnlied. The temperature of the cautery is an important point to be 
looked after. The condition of cherry heat is least dangerous and leaat 
pftinfiil. A small amount of surface can be cauterized, or a large amount, 
ncodiding to the judgment of the operator. One can begin at the anterior 
end, uauteriiing Dut a small e^mce at a time, gradually going backward, 
or several )>arailel linear incisions can be made along the sortiice of the 
turbinated, beginning at the posterior end. 

The atWMWiatinent consists in keeninp the nose cleansed by antiseptie 
atktJine solutiona For this purpose Dobell's is perhaps the most usetnL 
In A luw da.ra the sloiuh comes away. 

Serious after-effects have followed the use of the galvano-eautery, so 
that its application should be limited to anterior hypertrophy only, and 
a small sumoo cauteriied at a time. 

I'osterior hypertrophies are best removed by means of the s 
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bo Heel pialii) 



gencrallj- in use (Re. S3). The wire used should 
Tilt- uostril being uilaied by ihi' speculum, the irire ib 
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introduced along the floor of the nose into the naBo-pharynx, The patient's 
UiKgue IB tlieti depreBscd, and by laeans of a small rhinoscopic mirror the 
wire is adjusted to the mass. The use of the rhiuoscope, however, is 




re In Position, shoi 

J, and in a large nnniber of cases posterior rhinoscopy is im- 
possible. In making use of the snare without the aid of the rhinosuop6 
the operator gently passes the wire along the inferior turbinated space. 
keeping bb close as possible to the septum and the floor of the nose, until 
the wire impinges against the posterior pharyngeal wall. It is then 
yently withdrawn a little, and the handle turned inward, when the loop 
IB brought over the hyperlrophy. The mass is then divided. By meaus 
of the screw on the handle the growth can be removed quicklv or slowly 
at the will of the operator. The afier-treatment eousists in the applica- 
tion of a disinfectant spray. 

The after-effects of the operation are not serious. Hemorrhage rarely 
occurs if the growth is slowly removed. Seeondaiy hemorrha^ may set 
in, hut is eauly controlled. Rapid relief is afforded the patient by the 



What is Uie etiology of atrophic Thmitis 7 

As to the real cause of atrophic rhinitis there appears to be s 



doubt. Tlie majority of observers regard it as a later stage of the hyper- 
trophic condition. The weight of evidence seems to be a(!;ainst the theotpr 
that rhinitis is ever atrophic from the beginning. Predisposition to it is 



more strong in those with a tuberculous taint. __ , __ , 

young persons from the tenth to the twentieth year, especially at the J 

oge of puberty, and attacks females more than males. Abnormal pat«n^.^^^J 

L of the anterior nares has been uBidheU us an e^citinf cause. ^^^H 
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What is tlie pathology ? 

There k formation of fibrous connective tissue, with atrophy of tho 
various layers of the mucous membrane. The Burface of the mucous 
membrane may be deprived of its epithelium or covered witli another 
layer of cells. The glands disappear entirely, owing to the pressure apon 
them of the newtj^-iormed fibrous connective tissue, or they m&y be sur- 
rounded by an intiltration consisting of round cells. The adventitia of 
tlie blood-vessels is thickened whQe as yet no appi-eciable change has 
been discovered in the nerve-elements. The atrophy may affeot the 
periosteum and the bones themselves. In this case there is gradual 
alrophy of the lacunje. Ulceration does nol occur in atrophic rhinilia. 

What are the Bymptoms ? 

In making a rhinoscopic examination the nasal cavities are found to 
bo unusually widened, so that the posterior pharyngeal wall is plainly 
visible. The raucous membrane is seen covered in different portions 
with crusts of muous, which in color are yellow or brown, or even black. 
A^ain, one side of the nose may be found in an atroi^ic condition, 
whilst the other is seen to be in a hyprtrophic stale. There ia a veiy 
strong odor present in a large number of coses, which is pecidiariy 
characteristic of this condition, and which has given rise Co the term 
"ozBfena." 

The subjective nymptimu conast in disturbances of smell. The sense 
of smell mav be considerably diminished or entirely lost. Headache, 
difficulty of hearing, noises in the ear, are other symptoms which niii,y 
be present in a more or less marked degree. The voice has a nasal 
twang, and where the secretion accumulates in the nose obstnietion is 
present. 

What is the diagnosis ? 

The dingnnsis is, as a rule, easy. The odor must be distinguished 
from that occurring as the result of caries or necrosis, An esclueioa of 
those diseases giving rise to ozFsna must be made. 

Wliat is the prognosis 7 

The prowiosm as regards an absolute cure is bad ; as regards an ame- 
liorution of tho symptoms, it is favorable. 

What ia the treatment of atrophic rhinitis 7 

The most imiwrtiint point in the treatment consists in the removal of 
crusts and the prevention of their formation by kei'jiinir the nose cob- 
stantjy cleansed. For this purpose an alkaline snlmiim should be used. 
DobeU's serves the purpose as well as any. If iln're be a very stnmg 
odor, listerine can be added. Leffert's spruy-pruiliK'cr c^in be used in 
applying DobeU's solution, ur the following formula may he used: 



INFLAMMATIONS. 211 



R. Thymol, 


& 


Alcohol., 


Glycerin., 


flsij ; „ 


o,. T^^-' 


ad flgj.— M. 


Sig. Use as a spray. 





The following formula, recommended by Sajous, can be used in the 
nasal douche for the purpose of cleansing : 

R. Sodii borat, 

Ammon. chlor., da. gr. xx; 

Potass, permangan., gr. x. — M. 

Sig. To be dissolved in one pint of water at 100° F. 

A solution of bichloride of mercury, in the strength of 1 : 4000, may 
also be used. The use of the post-nasal syringe is a useful adjunct in 
helping to cleanse the nostril. In using it the nozzle of the syringe is 
introduced behind the soft palate; the patient is directed to hold his 
head forward and the instrument discharged. The application of pow- 
ders after cleansing the nostrils is advocated by many. Nitrate of silver 
in the following strength is useful : 

R . Argent, nit. , ff' ij > 

Pulv. amyli, Iss. 

This can be gradually increased in strength up to ten grains. 

The following powders have also been recommended: Sanguinana, 
3ij-3j; galanga, 3ss-gss; salicylic acid, gr. xx-gss; iodine, gr. j-ij- 
Sss. 

Ointments are also of service in the treatment of atrojphic rhinitis. 
Thev can be applied by means of the cotton- applicator. The following 
are beneficial : 

R. lodol., gr. xv-xxv; 

Ung. aq. rosa), 3j- — M. 

R . lodoformi, gr. xij ; 

Acid, carbol. cryst., gr. y; 

lodi, gr. iij ; 

Petrolati, 3J.— M. 

Medicated bougies and medicated cotton wools, as used by Voakes, 
have been found serviceable by some. Tampons of cotton, as recom- 
mended by Gottstein, are very useful. The tampon can be left in for 
several hours, and then replaced by a fresh one. Galvano-cautery is 
used by some, but is required to be used very cautiously. 

Besides the local treatment, constitutional treatment should also re- 






ceive attention. Toniis of cod-liver oil, iron, qniniQe, atrj-clmine- sItotiU 
be ^iven. Hygienic surroandings should receive atteutioD ; piuper ex- 
eruise, veutilalion, and the care of the skin. The diet ehoidd be tegu- 
kted- 

What are tlie BynoiiTins of hypeTfesthetic thlsitis 7 

Conza vaso-motoria periodica, Hay fever, Hay asthma, Aotainnul 
catarrh, BcK<e cold, Jime cold, etc. 

What is the etiology ? 

Three factors are neceesary to eKcite an attack of hay fever. These 
are, firet, the presence of an eseiting agent ; secondly, a predisposition on 
the part of tne ajsteiu to become influenced by snch an agent; anil 
thirdly, a sensitive area in the nose. 

What are the BTmptoma? 

The t}f»ipt07iu are usually those of an acute corj'za somewhat intcna- 
fied, such as itching in the nose, followed by eneeziiig; heada<.rhe and a 
profnae watery discharge, which is irritative in character. Nasal oh- 
Btntction is present. Excessive lachrj-mation, often followed by conjuni> 

itia. is a prominent sjinptom. The patient not infrequently complains 
throat; asthma often coinplieutcs the attack. 

What is the treatment of hypeissthetic rhinitis ? 

Tonics, especially tlie nerve-tonics, such as nus vomica, phosphorus, 
eta., should be administered internally. Quinine is often of ereat aer 
vice. The application of ointments, such as the benzoated oxide-of-Bino 
ointment and vaseline equal parts, or the belladonna ointment, often car- 
tails an attack. Menthol inhalations have proved serviceable. The ap- 
filicalJon of cocaine in a 4 per cent, solution is recommended. Where 
here is hypertrophy or polypi in the nose, these should be removed. 
Sensitive areas should he sought for in the nose by means of the prribe, 
and carefully cauterized by means of the galvano-eautery, chromie aeid, 
or glacial acetic acid. 

NASAL MANIFESTATIONS OP CERTAIN CON- 
STITUTIONAL DISEASES. ^m 
SYPHILIS OP THE NOSE. ^H 
What la the etiology ? ^^| 

_. .3 here, us elsewhere, the result of syphilitic InfectJon. It may 

Riaiiifost itaelf in t.lio primary, seeondary.or tertiary form. The primat? 

, Uaga is rare, and ia usually caused by infected fingers or instrumeutB. 

i The wcwndary and tertiary forms are more common, and heredlta 

I ivphilis is not of infrequent oi 
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Wlut are tlhe symptoms? 

The gidgective tajinptimis are those usually present in catarrh, snch as a 
sense of ohstruction, (listurbaDi!es uf emell, n&sai resoDauce of the voice, 
and increased seeretion. The secretion may be watery, mucous, puru- 
lent, or cheeky in character, and has a oharacteriatie bad odor. The odor 
is usnally recogoiKable by the patient himself. Fain of a neuralgic cha- 
racter, estendincover the face through the forehead, teeth, etc. , is gen- 
erally present When occurring in the new-hom, the secretion is puru- 
lent in character, minted with blood, and ha« a foul-amellinR odor. 
Besides, there is a noticeable obstruction in the breathing. The skin 
of the upper lip and entrances to the nares maybe excoriated. Syphilis 
in the adult, uccurring in the later stages, attacks the septum most fre- 
quently. Tlie cartilaginous as well as the osseous portion is affected. 
In the cartilaginous portion there k first infiltration j this is followed by 
ulceration and perforation, which may be so extensive as to lead to de- 
struction of the entire cartilage. The osseous portion may be eimilarly 
affected, destruction of the bone taking place, and as a result the nose 
assiunes a characteristic shape which has been described as the saddle- 
shaped nose. Next in point of attack come the turbinated bodies, and 
of these the lower one is that most frequently affected. Here thero 
is ulceration of the mucous membrane, tbllowea by its complete destrue- 
tion, so that the bone itself is seen entirely denuded. The process may 
involve the bone. 

The floor of the nose is often the seat of the later stages of syphihs. 
Inflltration, ulceration, and peribration follow each other, till finally there 
eiisla a coramnnication between (he oral and nasal cavities. When the 
alse of the nose are affected, there is induration, followed by ulceration 
and cicatrization. Occasionally the akin of the nose ia affected, when it 
shows itself in the form of small red nodules. 

What is the diagnosis? 

The didgnmh of the primarj' form is, aa a rule, easy, provided other 
symptoms of syphilis are present In the stage of gummatous infiltra- 
tion, where ulceration is not present, it may present some difficulty. 
Lupus affecting the interior of the nose may be confounded with it. In 
the later course of the disease, where there are nlceration and perfora- 
tion of the septum, the diagniisis of syphilis can be made. 

What is the prognoslB ? 

In beginning cases, provided a diagnows is made, the prognosis is 
favorable. In infants and young children a fatal termination sometimes 
occurs. In the later stages, where there is eirtensive destruction of the 
cartila^s and bones, the prognosis is not so favorable. Where the 
Bpheuoid bone and the lamina cribrosa become affected, prognosis is 
serious. 

Where a cure results, there oflcn remiun unpleasant sequels, such as 
atrophic rhinitis. " 
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214 THE NOSE. 

What ia the treatment of nasal sTphilla ? 

The treatment must be both geciGral nnd local Tn the early stages 
mereury should be admiiiistered. It can be ^iven in solution by inuniv 
lion or W injection. In the later stages iodide of potassium should be 
given, it may be cfHubined with the mercuiy. 

The local treatment eonaiBta in the tborongh deansing of the nose two 
or three times a day by means of the nasal douche or spiay. DubeirK 
solution may be used or a solution of boric acid or pierniangaiiitte of 
potassium. Where the crosis adhere so that the sprav or douche does 
not remove them, they must be removed by means of tne forceps. Ul- 
cerations should be cauterized by the solid nitrate-of-silver stick or chlo- 
ride of Kina InsnfBations of iuduform or iodol can be made. Some 
recommend the scraping of the ulcerations hv means of a sharp spoon. 
Abscesses should be opened and all necrosed pieces of bone removed. 
Where there is destruction of the external nose, plastic operations or the 
wearing of artificial noses can be resorted to. 

TUBERCULOSIS OP THE NOSE. 
Qive a brief description of miliary tuberculoaia of the nose, with 
its pathology, course, and treatment. 

Tuberculosis of the nose is rare, and usually occurs as a secondary affec- 
tion. It appears in the form of swellings of various sizes or ulnerations. 
These swellings usually present the form of miliary nodules. At\er a time 
the surface of these nodules ulcerate, and there is a breaking down. 
Microscopically, they are seen to consist of lymph -cells joined together 
by means of connective tisane. Epithelioid and plant cells are also pres- 
ent The septum is the moat frequent seat of tjiis attecticm. 

The i^mptoms are those of a chronic catarrb with a fcetid bloody 
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The diamtrmx is made npon the presence of the above-described swell- 
ings and dcerationa and of other phthisical symptoms. Microscopical 
examination of the nodules aids in a diagnosis, 

The pi-ogjiow is unfavorable. 

The treatatent must be both general and local. The general treatment 
consists in nourishment of the patient and the administration of tonics. 
The local treatment consists in the removal of swellings with the pnare 
or their destruction by means of the galvano-cautory ; in the eauteriaa- 
tion of ulcerations by means of nitrate of silver or chlorate of zinc ; in 
cleansing of the nose ; and in insufflation of iodoform. 

SCROFULA. 
Describe briefly BcrofiilouB affections of the nose. 

There is oflpn seen in children win) havi' scr-ifula an acute or chnnrio 
rhinitis, which, etiological! y, is a part of the disease itself. Some look 
upon it as tuberculosis. In scrufulnus talairli uf the nose there are red- 
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denini; snd swelliog of the iducuus luembrane, with a rich purulent 
secretion. Obstruction may be prcaeut, and is usually due to dried-up 
crusts at the entrance to the anterior nares. The externa! nuae may be 
reddened and swollen. An atrophic condition may be present. Ulcera- 
ijons of the mucous membrane are rarely seen. 

The diaqnimt is at times difBcnlt, and is to be distinguished from 
syphilitic rhinitis. Besides the condition of the nose, the other symp- 
toms of scrafiilA help in making a diagno^s. 

The prognosis is doubtful. 

What IE the treatment 7 

The treatment is constitutionul and local. The former consists in the 
administration of cod-liver oil, iron, etc. When possible a residence in 
the couDlry is often beneScial. The local treatment is the same as in 
other forms of catarrh. 

LUPUS. 
Describe lupus of the nose. 

Lupus especially attacks the esternal nose, and then exten'ls to the 
mucous membrane. It attacks, as a rule, the alae ol' the uuse first, 
gradually involving the bridge and root of the nose. In a case of 
lupus the nose appears hard and thickened, and is covered with nodules, 
which are single or multiple and in color are dark or reddish brown. 
They may be partially ulcerated, and in some places covered with crusts. 
The ahe of the nose gradually become destroyed and shrink up into a 
cicatrized mass. In the interior of the nose the cartilaginous portion is 
usually affected. Here are seen nodules varying in »ze, which ulcerate 
and may cause perforation of the septum. 

The dia(pio»it is sometimes difficult. One is apt to mistake the 
disease for ulcerating giunmata or tuberculous swellings. The age and 
tuberculous condition of a given ease may render the diagnosis less diffi- 
cult. The microscopical examination leaves no room for doubt 

FrognoKi's Is doubtfiil. 

The trentmeitt consists in destruction of the affected portions hy means 
of the galvano-cautery, lactic acid, chloride of zinc, or the curette. The 
internal treatment is by cod-liver oil, iron, etc. 

BENIGN TUMORS OP THE NOSE-POLYPI. 
How many varieties of polypi are there 7 

Two — the mumus and the fibrous. 
Wbat is the etiology 7 
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Give the pathology 

The lirm oi pul\ii moat 1: ., ., _.. _ ..__ j„ 

The angle <jl the miadle turbiiiattid bQd^ ihe exteroal wall uf the n 




Vertical Section 

the middle turl>inat«d spft[«, and the roof of the nose itrc. as a rule, ihe 
Bealfi of their origin. In the beginning they liavn a bullct-liko shape ; as 
they grow larger the; assume the shape of the space in which tliejr 
grow. They vary in size. In conaisteniiy they are soft and elastic ta 
color they are whitish, grayish, and reddish. Microscnpically, th^ an ■ 
Been to consist of delicate ui>nnecttve tissue, with an epithelial covering. 
Nuniljent of roinid ami oval iiiille arc present, which later become spiudle- 
shaped. 

Wta-t are the Bymptoms 1 
~Lthii poljlis 11^ small, thoy may present no symptoms ; wlien lai^, 
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they give rise to headache, naEal ohstruction, and an increased seoretiun. 
In damp weather the; increase in aize, owing to their hyf^roecopic nature, 
oauainc a greater atuount of obfltruction. Reflex symptoina may be pres- 
ent. Violent attAcke of sneezing oceur, and the Toice assumes a nasal 
' ' ' marked degree. Their presence is 

; ui astnma. 
Qive tbe diagnosis. 

_ By inst^ciion and prohing with the sound a diagnom is easily made. 
Their color, iransparency, and consiHtency differ from those of other 
growths. 
What is the ptogiiosis? 

As regards danger to life (here is none, but the growths are, as a rule, 
apt to recur. 

What is the treatment of nasal polypi ? 

Treatment consists in their removal. Several methods hove been rec- 
ommended, but the surest and Baiest is the method by means of the cold 
snare. The snare is introduced vertically into the nose and then turned 
horizontally, m) that the polyp falls within the loop. The snare is then 
elevated as far as possible to the pedicle, and then tightly drawn, and 
the polyp is thus removed. Bleeding may be slight or exeessive, and is 
easily stilled. By this method a number of polyps can be removed in 
one atting. 

The ader- treatment consista in the cauterization of the base hy means 
of the galvano-cautery. 
Qive a brief description of fibrous polTPi. 

Fibrous polypi are not of such freijuent occurrence as the mucous, and 
are usually found in the post'Oasal cavity instead of the anterior. Path- 
ologically;, their covering is the same as that of the mucous, whilst their 
interioT is seen to eonstst of fibrous tissue and round cells with bluod- 
TGSsels. 

The gymploTra are similar to those of the mucous polyps. In the 
later stages as they increase in size they absorb bone and other tissues. 
Expansion of the nasal bones ensues, and the nose beeomea deformed. 
This deformity is known as frog-face. If not removed, the? are apt to 
degenerate into sarcoma. By means of the rhinoscope ana probe they 
can ba readily diagnosed from the mucous P^yp- . 

The treatment consists in their removal. This is effected by means of 
the cold snare, gal v an o- cautery, or eleetrolysis. Owing to their large 
sisie an external ojieration often becomes necessary. 

What other growths are occasionally found in the nose 7 

r. Papillomata.— Tliepe are wart-like in their struL'ture, and arc 
chiefly cumfKisud of connective tissue. They Bririn^ from (be mucous 
Diembrauc of the septum or inferior turbinated body. 



I 

I 

I 



' 218 THE NOSE. 

When small tUe application of nitric a«id is Buffictent for their destruc- 
tioD ; when large the cold snore should be used. 

II. Oystio. — These resemble mucous polypi, and are fournj to contain 
a clear fluid on incision. 

Removal by the snure k the beat method of trtatment. 

III. Enobondromata are cartilaginous tumors usually springiRg 
fiwm the septum. Arising from other portions of the nasul cavity, tliey 
act like fibromata, though they do not grow so rapidly. 

Wlien tbe tumor is septal, wlut are the sjrmptonis 7 

Nasal obstruetion in present in a more or less marked degree, according 
to tlie sine of the tumor. When the tumor is so large that it touches the 
other side of the cavity, eroaon takes place, sometimes followed by a dis- 
charge, pain, headache, Hoeezing, and impaired sense of smell. When 
the tumor is in other portions of the naaal cavity, it may be earcomutoua 
in nature and grow rapidly, causiog displacement of the nasal walls, and 
as a rcsnlt deformity. 

The treahiieiit of the septal enchondroiuata consists in their removal 
by means of snare or bistoury. When the eochondromata originate from 
bone and are situated in other portions of the cavity, vdiere they grow 
rapidly, surgical motusiircst are to be adopted. 

MALIGNANT TUMORS OP THE NOSE. 
Describe carcinoma and sarcoma of the nose. 

The caiistition of these tumors in the nose is, as in other portions of 
the body, still unknown. They arise chiefly from the septum, but may 
arise from the roof or from any other point in the nose. They vary io 



The Bipiiplfiw» they give rise to vaiy according to the position and w«o 
of the nx)Wthg. Nasal obstruction and hemorrhage are frequent sytDD- 
toms. The secretion is profuse and foetid in character. Pain maybe 
present in a marked degree in the infraorbital region. Disfigurement of 
the face may take place on account of the growth of the tumor. 

Thediafftima'me&By: the microscope leaves no doubt as to the nature 

' the growth. 

The pmgnmtu Is unfavorable. 

The hvntmnit consists in complete removal of the diseased portiouSi 
Where this is impossible the treatment should be palliative. 

FOREIGN BODES IN THE NOSE. 

What foreign bodies are sometimes found in the nose? Wli&t 
are the symptoms they give rise to, and That is their 
treatment 7 

iwifri. b."!ie?. a,-!;! rid.', are f-nw\ i.nK- in the mw' of children, ami 
usually U-a-is, pol.blis .■heni--sl.mcs,'etc. Th.;ir present-e at fiiet 



EPISTAXIS. 'Aly 

may cause but little trouble, but soon n mucous diacharge makes its 
appearance, which aoun becomes purulent, and may be tinged with 

Svmptoma of obstruction and headache arc present 

The treatment, of course, consists in the removal of the foreign body. 
If the case is Been early, douching by the post-nasal douche mny suffice 
to remove it. Where this fails, the foroeps or curetl* may be cautioualy 
UBed. Where the foreign body is situated far back, Siyous' method is 
useful. This consists in the introduction of ftP'E«e of dender wire along 
the floor of the nose as farns the nharynx. The end is drawn out of the 
mouth by means of forceps, and a cotton tampon attached. This is 
drawn up beliind the palate iiitu t!ie posterior nares, and pulled through 
the nasal cavity with the foreign bcwy. 

What are ihinoliths ? 

Hhinolitha are calcareous concretions resulting Inim the depi^it of 
pliosphate of lime from the nasal secretions around a foreign body. 

They give rise to ^/mjilf»m similar to those eaused by a foreign body. 

The livalmetit consists in their removal by means of forceps, curette, 
or the method of Si^ous as above descrilied. 

EPISTAXIS. 
Give the etiology. 

Episfaxis may be caused by a blew or fall un the nose, pickiiiK the 
nose with the finger-nail, the presence of foreign bodies, and the use of 
probes or other mstnuncnts by a jibysician. It is a frequent symptom 
of tumors of the nose, whether benign or malignant, and of various forms 
of rhinitis, especially if ulceration be present. Certain blood -condition a 
predispose to it, such as aniemia, chlorosis, haemophilia, scm'vy, emjjtive 
and relapsing fevers, etc A common cause is active hypereemia or 
staas occurring in a targe number of diseases of the heart, lungs, and 
blood-vessels. Diseases of the kidneys, liver, and Sfileen often give rise 
to it. It is sometimes a form of vicarious menatmalion. 

What axe the BTrnptoms ? 

/VofZj'omn^jii/mpfonu'areseldom present, and are slight in theirnatnre. 
There may be headache, redness of the lace, and a sensation of itehiness 
in the nose. As a rule, the bleeding comes on without premonition, and 
generally from one side of the nose. Sometimes the bleeding occurs 
from both sides of the nose in the course of fevers. If the bleeding 
occurs in the posterior portion of the nose, the blood is freouently swal- 
' llicu viiniited. Quantity and cjuality of the blood may vary. 



r 
I 



220 THE NOSE. 

Th& symptoms api»mpanying such hemorrhages and the useT 
rhinoseope aliuuld prevent such a mistake. 
What is the prognosiB ? 

The proammm is, as a nile, good ; only in debilitateil persona is au 
issue tfl be feartU. 

Wluit is the treatment of epistazis? 

In cases ut' modenite bleeding tiressure should be applied. The appli- 
eation of ice aud tlie SDiihiig or ice-water will uflen suffice. Insuma- 
tions of tannic acid and alum aud tbe nreparatioDs of iroa are useful. 
Where these do not suffit^c, plugging the nostril with cotton should bu 
resorted to. The cotton may be dipped in a 5 per cent, solution of co- 
caine. The plugs should be removed m twenty-four hours, and, if neces- 
sary, fresh ones applied. Autcrioi' packing is often insufficient where 
the hemorrhage is liir back. BeDocq'a canula should then be osed. 
This consists of a metidlio tube with a curved steel spring passing 
through it. This is introduced into the nose and the curved sprine 
forced through the mouth. At the end of the spring is a knob, to whiuh 
a string with a cotton tampon is atlaehed. The instrament \a drawn out 
and the tampon is polled np behind the softpalate. In a large nambor 
of eases the introduction of the eanida is difficult on account of ita size 
or the presence of deviations or hypertrophies. An elastic catheter 
should then be laaed or a bougie. The tampon should not be left in 
longer than twenty-foiu- hours, us it may cause p^vsomia or tetanus. 
Where the bleeding surlaco can be seen the applieatLou of tdironiic ai:id 
or the galvauu- cautery has been found useful. 

DEVIATIONS OF THE SEPTUM. 
Give the etiology. 

Many suppositious have been advanced as to the came of deviations 
of the septum. Besides traumatisu, sleeping on a certain »de and 
' jg the nose with the same hand have been assigned as probabli? 
_. The hypothesis! moat generally accepted is that a deviated sep- 
»"u. ia the result of overgrowth; t. e. if the septum grows faater than 
the remaining portions of the skull, it Is wedged in between the angu 
nasalis, the vomer, and lamina perpendicularisj and therefore ia deviated 
to the side. That deviations are congenital m their nature is not be- 
lieved, as the septum is usually straight until after the seventh year of 
life. 

What are the Bymptoms ? 

If the deviation he of moderate extent, there may be no si^a, except 

«erhaps a slight deviation of the tip of the nose from tbe middle line, 
inhere the deviation is considerable the whole nose may be deflected to 
" By csamination with the rhinoscope the slightest deviation 




EXOSTOSES. 



can of ooDtHe be detected. Where the deviation is markeii, all the signs 
of obstruction to nasal breathing are present, such aa changed voiue, 
impaired taste, eniell, and bearing, with headauhe. 
What is the diagnoajs ? 

The ditigrnosis is caiiy. By aid of the rbinoBCope the dcYiatiuri can he 
easily seen, preaentine on une side acouvexily, on the other a concavity. 
Oive ths treatment of deviations of the septnm. 

When tbe deviation k slight Michels has recommeuded pressure on tho 
convex portion of the deviation with the finger 50 to 100 time^ daily. 
Adams recoraniends fracturing the aeptnni, and supporting it in position 
by means of intranasal splints or bougies. Partial n.^seGtion of tlie sep- 
tum has been recommended byHurtman and PeWirsen, In this operation 
the ^tieut is placed under narcosis, an incision made in the mucous 
membrane, and the same pushed a:»de. The portion projecting is then 
resected by bone scissiirs, and the mucous membrane nushed back over 
the opening. A rnbbor tube is then introduced for the purpose of re- 
(aining the septum in place. Many operations have been devised and 
recommended. 

NASAL EXOSTOSES. 
What are ezostosea ? 

Exostoses are bony growths which project usually irom the septum. 

If large, they can give rise to troublesome symptoms, such as pain, due 

Fi». 85. 
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to presaure^ and which shows itaelf in the course of the fiftt pdr of 
uervea. li the exostoses are small, they seldom cause any inconveni- 
ence. On rhinoacopic examioatioii theL . ., ■ , 
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— -. . presence is easily made out, and 

of the probe their hardness deleuted. When they c; 
ce, tliey are best removed. Tliia can be effected by m 

the saw or the eleiilro-motor dental engine. (Bee Figa. 85, 86, 87, 88, 

and 39.) 

HEMATOMA OP THE SEPTUM. 
Describe hEematoma of the septum. 

HiematJjnia of the septum is usually the result of injuiy, and c 
inanextravasationof blood between the mucous membrane and the Iraine- 
work of the septum. When small it generally disappears of itself; 
when large it should he aspirated. 

Descilbe abscess of the septom. 

Abscess of the septum may be the result of hematoma or traujna- 
aolt of syphilis preceding perforation. An 
\a and the pus evacuated. 

ANOSMIA AND PAROSMIA. 
What is anosmia. 

Anosmia is the loss of the sense of smell, and may be present SB a 
symptom of various affections of the nose. Lesions of tile olfactory 
bulb, tract, and of other portions of the brain may canse anosmia. The 
use of tubaccD, snjff, and inhalations of tobacco-smoke may give rise 
to it 

The treatment consists in the administration of tonics, such he aliych- 
nine, arsenic, etc. Kleclricity should he used, the negative pole being 
placed at the root of the nose and the positive at the occijmt. 

Sajoua recommends the insufflation of ^ gr. strychnine thoroughly 
triturated with 2 grains of sugar. 

What la parosmia ? 

Parosmia is a perverted sensation of smell, and is associated with lead 
poisoning, locomotor ataxia, and epilepsy. 
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Abscess of brain, 156 
Accommodation, 103, 104 
Acuteness of vision, 102 
Adenoid vegetations, 171, 172 
Amaurosis, 83 
Amblyopia, 83 
Ametropia, 104 
Ankyloblepharon, 26 
Anosmia, 224 
Astigmatism, 108 

diagnosis, 109 

treatment, 109 

varieties, 108 
Auricle, diseases and affections, 137, 
138 

eczema, 137 

hsematoma, 137 

new growths, 137 

B. 

Blepharitis, 18 
Blepharospasm, 23 

C. 

Cataract, flap extraction. 91 

Graefe's linear extraction, 92 

needle operation, 91 

operative treatment, 90-92 

secondary, 95 

simple extraction, 92 

varieties, 88-90 
Catheterization, Eustachian tube, 134 
Cerumen, impacted, 138 
Chalazion, 20 
Choroid, 61 

appearance, 66 

coloboma, 70 

inflammation, 67 
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Choroid, rupture, 69 

tubercle, 69 

tumors, 70, 71 
Choroiditis, varieties, 67, 68 
Ciliary body, 60 
Color-blindness, 81 
Conjunctiva, 33 

amyloid degeneration, 42 

gonorrhoea, 35 

hemorrhage, 43 

tuberculosis, 43 
Conjunctivitis, 33 

varieties, 33-40 
Cornea, 44 

burns, 54 

conical, 53 

deposits, 52 

diseases, 44-54 

examination, 44, 45 

foreign bodies, 54 

leucoma, 51 

staphyloma, 51 

tattooing, 52 

tumors, 53 

ulcer, 49 

wounds, 53 
Cyclitis, 65 

D. 

Dacryo-adenitis, 28 
Deafness, 149 
Diplacusis, 157 
Distichiasis, 24 
Distinct vision, 102 
Double images, 114 

E. 

Ear, anatomy, 127-131 
Ectropion, 25 
Emmetropia, 105 
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Entropion, 24 
Epicanthns, 26 
Epiphora, 30 
Episcleritis, 56 
Epistaxis, 219 
Examination, hearing, 132 
external auditory canal, 133 
middle ear, introduction of air, 134 
tuning-fork, 132 
voice, 132 
watch, 132 
Exophthalmic goitre, 122 
External auditory canal, 138 
examination, 133 
foreign bodies, 138 
inflammations, 139, 140 
ostoses, 141 
other affections, 141 
Eye as an optical instrument, 102-110 

F. 

Fixation, field of, 83 

G. 



Glaucoma, 85 
varieties, 85, 86 
treatment, 87 • 
operative, 87 

H. 

Hemianopsia, 82, 83 
Hemorrhage of the ear, 156 
Heterophoria, 116 

varieties, 119 
Hordeolum, 19 
Hypermetropia, 107 
Hypopyon keratitis, 50 

I. 

Internal ear, 156 

diseases of, 156, 157 
Iridectomy, 51, 87 
Iris, anatomy, 59 

inflammations, 62-64 
Iritis, varieties, 62-64 

K. 

Keratitis, varieties, 45 50 



Lachrymal apparatus, 26, 27 
canals, diseases, 30 

slitting, 31 
gland, diseases, 28, 29 
sac, anatomy, 28 
diseases, 30-32 
Laryngitis, varieties, 178-186 
Laryngoscopy, 177, 178 
Larynx, acute oedema, 181 
anatomy, 173-177 
diseases, differential dia&mosis. ] 

193 
foreign bodies, 191 
inflammations, 178-186 
neuroses, 187 
paralysis, 187 

varieties, 187, 188 
syphilis, 186 
tuberculosis, 184 
tumors, 189 
benign, 189 
malignant, 190 
Lens, 87, 88 

dislocation, 95 
Lenses, 98 
classification, 101 
curvature, 99 
dioptric surface, 102 
foci, 99, 100 
images, 100 
trial-glasses, 101 
varieties, 99 
Lids, anatomy, 17, 18 
diseases^ 18-26 



M. 

Mastoid inflammation, 152, 153 

diagnosis, 153 

operation for, 154 
Megalopsia, 83 
M^nidre's disease, 157 
Metamorphopsia, 83 
Micropsia, 83 
Middle ear, 141 

caries, 150 

inflammations, 142 
varieties, 142, 143, 146-149 

necrosis, 151 

polypi, 151 
treatment, 151, 152 
Muscular apparatus, eye, 113-120 
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Myopia, 105 
varieties, 105, 106 

N. 

Nasal catarrh, purulent, 204 

fossse, 196-198 
Near-point, 103 
Nose, anatomy, 195 

foreign bodies, 218 

inflammations, 202-212 

lupus, 215 

polypi, 215-217 • 

scrofula, 214 

syphilis, 212 

tuberculosis, 214 

tumors, 215 
benign, 215-218 
malignant, 218 

o. 

Ocular muscles, 113 

action, 114 
(Edema of the larynx, 181 
Onyx, 50 
Ophthalmia, purulent, 35 

sympathetic, 83 

' symptoms, 84 

treatment, 84 

Ophthalmometer, 112 

Ophthalmoplegia, 121 

Ophthalmoscope, 110 

employment of, 110, 111 
Optic nerve, 76 

diseases, 76 

atrophy, 78 

hemorrhage, 78 

neuritis, 76-78 

principles, 96-102 
Optical axis, 102 
Orbit, contents, 121 

cellulitis, 121 

diseases, 121, 122 

tumors, 122 
Otitic meningitis, 155 
Otitis media, varieties, 142-149 

P. 

Palate, anatomy, 159, 160 
Parosmia, 224 

Perforation, membraua tympiini, 147, 
149 



Pharyngeal tonsil, hypertrophy, 171, 

172 
Pharyngitis, varieties, 160-163 
Pharynx, anatomy, 159 

foreign bodies, 168 

function, 159 

inflammations, 160-163 

neuroses, 167 
varieties, 167 

syphilis, 164 

tuberculosis, 165, 166 

tumors, 168 
Pinguicula, 42 
Prism, 98 
Pterygium, 41 
Ptosis, 23 

Punctum, displacement, 30 
Pupil, movements, 60 

K. 

Refraction, 96, 97 

Remedies and Formulse, eye, 123-126 

ansesthetics, 125 

antiseptics, 123 

astringents, 123 

mydriatics, 124 

myotics, 125 

ointments, 125 

powders, 125 

solids, 126 

Retina, 71 . , ^ . ^ -i *- 

appearance, 72 "K e^ i w 1 1. c 5 - "/ 3 - /"^ 

central artery, 78 
thrombosis, 79 
embolism, 79 

congestion, 73 

opaque nerve-fibres, 73 

tumors, 75 
Retropharyngeal abscess, 163 
Rhinitis, 202 

varieties, jiaWHr, 202-212 
Rhinoscopy, 111, 199-202 

anterior, 199 

posterior, 200 

s. 

Sclerotic, anatomy, 55, 56 

inflammations, 56 

wounds, 57 
Scotoniata, 81 
Septum, deviations, 220 

hsematoma. 224 
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Septum, exostoses, 221 

tumors, 218 
Sinuses, phlebitis, 155 

thrombosis, 155 
Skioscopy, 111 
Spring catarrh, 41 
Squint, 115 
Strabismus, 115 

operations for, 117-119 
tenotomy, 117 
open operation, 117 

paralytic, varieties, 115, 120 
Stye, 19 

Symblepharon, 26 
Synchisis scintillans, 96 

T. 

Tonsillitis, 168 

varieties, 169 
Tonsils, anatomy, 160 

diseases, 168-170 



Tonsils, hypertrophy, 170 
Trichiasis, 24 

U. 

Uvula, diseases, 170 

V. 

Visual field, 79 

determination of, 80 

for colors, 81 
line, 102 
Vitreous humor, 96 

foreign bodies, 96 

parasites, 96 



X. 



Xanthalmasia, 21 
Xerosis, 42 
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